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OAK RIDGE NATIONAL LABORATORY

Intra-Laboratory Correspondence

August 31, 1960

This document has been approved for release

o the public by:

TO: Waste Effluents Committee UM iy -u(lg["i(

ical information Officer
RE: Minutes of Meeting Held on August 8, 1960 Stte

Present: Committee Members Operators
W. H. Jordan, Chairman F. N. Case
E. Lamb J. A. Cox
K. B. Brown E. J. Witkowski
W. Y. Gissel J. R. Gissel
Lewis Nelson A. F. Rupp
F. Kertesz, Secretary K. E. Cowser

Discharge of Ruthenium to the Pits

Chalrman Jordan announced that the previously set limitation of 50,000 curies
discharge of ruthenium per year to the pits¥* appears to be acceptable to the
Operations Division. The whole situation will be re-evaluated in light of
future experience, especially when the now-proposed pilot plants of the Chemi-
cal Technology Division are in full-scale operation. It is hoped that use of
holdup tanks for cooling and re-piping the streams whenever necessary will
further alleviate this situation. Special attention will be given to any new
problem which might release large amounts of ruthenium.
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Rupp announced that a new trench will be dug soon, using the dirt removed from
it to f£111 Pit No. 4. In Witkowski's opinion it would be preferable to await
completion of the new trench before filling Pit No. k.

Disposal of Solid Waste

Witkowski described the current procedure of handling solid radicactive waste
which includes material both from the Laboratory and from the entire Eastern
half of the U. S. Uranium waste and mildly contaminated materials should be
sent to Idaho or should be disposed of locally in order to reduce the land con-

sumption at ORNL.

Although Federal regulations allow shipment of materials having an activity wp
to 200 mr/hr at the surface of the package, many customers do not take advantage
of this; rather than a¢cumulating their waste or disposing it locally, they find
it more convenient to send it to Oak Ridge.

The nature of the materilal is quite varied, ranging from laboratory glassware
and paper to contaminated industrial equipment, building materials, etc.

* See Minutes of Meeting Held an June 27, 1960.
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Up until now the preliminary arrangements were made by the Operations Division,
while actual burial was performed by the Engineering and Mechanical Division
staff. 1In view of the large amount of paperwork involved, the Isotopes Sales
Section of the Isotopes Division recently took over these preliminary arrange-
ments with outside customers, leaving the actual burial operations in the hands
of the Engineering and Mechanical Division, under the supervision of J. Gissel,
as before. Although the bulk of the work is of routine nature, some of the
minor contributors are responsible for a considerable amount of paper work.

As a result of preliminary correspondence, the burial ground supervisors are

made aware of the problems involving individual shipments. The answers to the
questionnaire on the standard waste disposal form include volume, weight, iso-
topic distribution, estimate of activity, explosive nature, reactivity with water
and bacteriological contamination. Past experience indicates that estimates of
the activity are usually inaccurate. The total activity of the material received
is about 200 curies/month.

In order to reduce the hazards involved in handling, materials must be packaged
in non-returnable containers. Radium and cyclotron-produced isotopes are not ac-
cepted, although AEC contemplates changing this last restriction. Liguids must
be converted into solids at the originating plant.

Organic material occasionally causes difficulties. If an insufficient amount of
preservative 1s added, the container might become pressurized. Although the
activity of the carcasses of ‘experimental animals reaches anly the microcurie level,
they cause a problem because they are unpleasant to handle.

ORNL hes had very good experience with all shipments; contamination or leakage
have been noticed very rarely. Small customers who send only partial shipments
are especlally careful; major contributors have caused occasional slight contami-
nation. Bulk shipments are made via railroad cars, while small shipments are made
via truck. The vehicle is always decontaminated before it is released to the
customer in cases where it is found to be contaminated. During transit the re-
sponsibility for the shipment lies with the custormer who must follow ICC regula-
tions. Steel or fiberboard drums are used as the preferred packaging material.

Before actual shipment, the customer must receive permission from ORNL to make it.
Shipments which present a special hazard, such as evolution of gases in transit
or the possibility of explosion during handlirg or after burial, are not accepted.
The present strict regulations were set up as a result of an accident which oc-
curred several years ago when a container filled with sodium exploded during the
burial operation. This was before solid waste burial was organized.

Cowser reported that according to his measurement the activity migrates only

very slightly. This is understandable as the material is solid when buried,
and special care is taken to keep water away from it by burying above the high-
est level of the water table. After placing the material to be disposed in the
trench the latter is filled with dirt and shale.

On the basis of his experience gained during the actual burial operations Gissel
reported that no really serious problems were encountered in the past; he credited
this to the excellent preliminary work.
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With reference to the disposal of material originating in Oak Ridge, Gissel
mentioned that the Y-12 Safety and Health Physics Groups cooperate fully with
his office. They check each shipment sent for burial from that plant. In
order to reduce personnel exposure, each truck involved in the handling of
radioactive wastes is subjected to a field survey and is subsequently tagged
with a notation of its exact activity level.

Most of the material originating at ORNL is dumped into the open trench from

GI cans which are reuseable and cost less than the fiberboard containers. For
carrying them to the site hot dumpsters are also used, in addition to a special
shielded dumpster which carries material from the Isotopes Division. About 50%
of the material by weight, and more than that by activity, originates a% the
Iaboratory.

Rupp commented that although burial is convenient and an inexpensive way to
eliminate undesirable activity, it would be preferable to install a grinder,
an incinerator, and an ash extractor, after which the material would be mixed
with corcrete and disposed of. At present about five acres per year are used
for burial activities.

Decision: The Committee reserved judgmernt until an inspection of the premises
can be made.
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INTRA-LABORATORY CORRESPONDENCE
OAK RIDGE NATIONAL LABORATORY

January 27, 1961

To: Alvin M. Weinberg

Subject: Annual Report of the Waste Effluents Committee

During the past year the Committee has been chiefly concerned with the
disposal of liquid wastes at ORNL. We spent a great deal of time, prob-
ably too much time, on the disposal of intermediate-level wastes to the
pits. We have urged that the present open pits be abandoned as quickly
as possible and that the amount of wastes dumped intc the ground be
limited in quantity during any quarter. Largely through the efforts of
Binford and Cowser, an upper limit has been established. During the
past year, the situation has improved tremendously - however, there is
considerable question as to how much was due to the actions of the Com~
mittee. A major crisis was averted by the shutting down of the pilot
plants. I believe the trenches can be used for an extended period with-
out undue risk, provided they are not overloaded and that the monitoring
program 1s continued. Even so, I think it is important to get the evap-
orator installed - partly because of public relations rather than a real
hazard, and partly because ORNL can then teke on Jobs that involve large
quantities of radiocactivity, such as pilot plant operations.

Many improvements have been made in the past year in the low-level dis-
vosal operations. Again, the Committee has supported the improvements
out cannot claim much credit for them.

I do have reservations as to how valuable the Waste Effluents Committee

is to you. At least during the past year, our influence has been small
compared to the stimulating influence of the several incidents that have
occurred. IT the existence of the Committee were to mean that Frank Bruce
were to relax his efforts in this area, the Committee's value might well
be negative. Only continued vigilance on the part of the Operations Divi-
sion can really be effective in reducing the number of accidental releases.
To be lOO% safe would be prohibitively expensive. Perhaps the Committee
can be of some help in establishing the balance between safety and eccnomy,
but it cannot take the place of a continuous review.

Barring another incident, the first item of business for the coming year
will be a review of the gaseous waste disposal system. This was not
reviewed last year because of the large number of changes that were under
way. Following that, a brief review of liquid and solid disposal opera-
tions will be undertaken.

"?/U'? ; ol era
W. BEY Jordan
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cc: F. R. Bruce
F. Kertesz
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TX-2701 (1:61) OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR’S REVIEW COMMITTEES

Committee: Waste Effluents
Meeting Date: May 26, 1961 Code Number:
Present: W. He Jordan, Chairman

W. A. Arnold
N. C. Bradley
K. B. Brown

F. R. Bruce

¥, Kertesz

E. E. Lamb

A. M. Weinberg

Weinberg announced that the purpose of this meeting is to give an opportunity to
Committee members for expressing opinions and for presenting suggestions.

Jordan reviewed the past activities of the Committee. During the last year’

The 1iquid and solid waste disposal practices of the Laboratory were examined
critically; plans for this year include discussion of the waste disposal philoso-
phy and collection of the criteria. The Committee also intends to review the
current waste disposal operations of the Laboratory on a continuing basis and to
formulate an opinion on the proposed plans.

A large portion of the Committee®s time during 1960 was taken up with the discus-
sion of the operation of waste pits. As a result of these discussions in which
several outside groups, including Operations Division personnel, were involved

a limit of the activity which may be disposed of in this manner has been recom-
mended. This represents an improvement over the previous situation during which
the Operations Division had to accept anything that was dumped into the system
without being able to point to an offically sanctioned limitation.

Although establishment of this figure which was actually met subsequently may be
considered as a significant accomplishment of the Committee, this was possible
only because the pilot plant operations have been shut down; otherwise - possi-

bly it would have been exceeded. It is quite probable that the MPC would have been
exceeded except for budgetary limitations placed on several chemical operations
which resulted in the reduction of the activity dumped into the river.

In its final report the Committee recommended to abandon the present waste pits as
fast as conveniently feasible and supported proposals. to construct trenches rather

than new open pits.

A review of the solid waste burial practice showed that only a negligible amount of
activity reaches the water from this source; however, it was pointed out that being
the only area for disposing of the solid radicactive waste in the whole eastern part
of the country uses up about 5 acres of ground per yearw removing it from profitable
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service. In the long range 1t would be desirable if the Laboratory would not be
involved in the waste disposal cperations for cther installations. Although the
question was not examined in detail by the Committee, disposal of solid waste in
salt mines appeared to be less expensive than burial. Studies are underway at the
present time on the possibility of packaging the ORNL waste and on the use of in-
cinerators to reduce the bulk of tThe material to he disposed of.

Bruce felt that an answer should be found to the guestion to what extent should
the Laboratory be allowed to contaminate the environment. The code published in
the Federal Register is gquite explicit in setting forth requirements for licensees:
the activity of the gaseous and liquid waste originating from the licensees? fa-
¢ility should not exceed one-tenth of the maximum permissible occupational concen-
tration. Although this regulation does not apply to ORNL, the Laboratory should
make all the effort to develop a capacity for complying with this requirement. At
times the activity of the liquid waste was near the limit, e.g. on one occasion
the activity of the Tennessee River at Chattanooga reached such a level that for

a few days it could not be used for the manufacture of cellulose acetate for photo-
graphic film base. In addition, evidence ccllected by S. I. Auerbach indicates
that the activity of the river fish occasionally approaches MPC. This situation
should be improved by careful planning of new facilities.

Although the last year's situation was guite acceptable and the MPC was not ex-
ceeded any month in the Clinch River, certain short-time contamination incidents
did occur. At present, the activity in the Clinch River water is between 20 and
30% of MPC; the 30% level was exceeded only once, during the month of February
when the river flow was greatly reduced. Since the Operaticns Divisions request
of not purging the canal waste water has been complied with, the concentration wasg
reduced by a factor of about five. In the future ion exchange columns will be
installed on all the canals. Credit should be given also to the great Improvement
of the process waste system.

While the pits are in principle undesirable it should be pointed out that the
activity released by them consists primarily of ruthenium.

Installation of the stack monitors and the liquid waste monitors reassured manage-
ment that the situation is not serious at present. Plans are readied for installing

automatic proportional sampling stations.

During the past year the Committee requested detailed information concerning the
"oudgeting” of the waste determining the exact source of all the contamination
factors. It was found that the pits contribute 20 to 30% of MPC, half of which is

ruthenium.

Plans to remove the shale which contains the strontium could not be executed in
view of the high activity of the soil; however, the radiocactive isotopes contained
in the shale might be leached out even if the pits are not used any more and they
represent a potential hazard. The depth of the penetration of isotopes into this
soil is not known exactly at present because financial and technical cobstacles
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prevented digging additional wells. It is known, however, that practically all
the strontium is retained within a few feet. A land slide after a heavy rain ,
would be a major catastrophe because the soil particles with the radioactive ma- gﬂﬂ

i

terials would be washed into the river causing a serious contamination. —

The Committee's immediate plans involve & review of the stack monitoring system
and a study of the more recent liquid waste disposal methods.

_
submitted by Jrf\fw\ﬁmq \/W/JQ/

Francols Kertesz, Executive Jgcretary
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TX-2701 (1-81) OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR’S REVIEW COMMITTEES

Committee: Waste Effluents

Meeting Date: June 19, 1961 Code Number:
Present: W. H. Jordan, Chairman

A Hc HO Abee

W. A. Arnold

J. 0. Blomeke

F. R. Bruce

G. C. Cain

D. M. Davis

E. Lamb

M. L. Nelson

F. Kertesz, Secretary

Chairman Jordan summarized the program of the Committee for the year as follows:

1. To get acquainted with the proposed standards and criteria for waste
disposal and suggest changes whenever deemed necessary; and

2. To make sure that the standards agreed upon are actually met.

Bruce described the currently applied principles for disposing of radioactive waste
at the Laboratory. The primary aim is to improve the present waste disposal methods,
ensuring acceptable activity levels without setting the standards so high that it
will interfere with the operations of the various facilities. The Laboratory must
have the ability to control the environmental contamination resulting from operating
the various facilities; as an upper limit, the most liberal interpretation of rulings
which must be observed by AEC contractors should never be exceeded. In order to
reach this aim, facilities such as the waste disposal pits which are deemed tc be
unsatisfactory will be eliminated and replaced with acceptable new ones.

On the basis of legal requirements now in force, the laboratory would exceed the upper
limit if it continues to take advantage of the dilution by the Clinch River for reaching
the one-tenth MPC. The aim is to limit the activity of the waste to one-tenth of MPC

at the point of discharge in view of the general rule that the population at large must

not be exposeﬁffo more than one-tenth of the occupational MPC when it leaves the Labora-
tory's control.

~ In order to reach this goal, it is planned to acquire the ability of operating under

the same ground rules as the licensees. At present the contamination of the Clinch
River is a potential source of embarrassment to the Laboratory. A review shows that
the contamination at Chattanocoga is the highest of all the major rivers of the country
although the Savannah River plant and Hanford handle larger amounts of activity. Up

to now there was no reaction to this fact but the public relations problem must always
be considered.

During the winter months the discharge of water from Norris Dam is quite low resulting
in a decreased dilution; in addition, with the construction of the Melton Dam the traf-

fic will be increased at the discharge point. There are also indications that certain
types of river fish concentrate the activity.
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In order to lower the activity levels, several steps have already been taken while
others are in the course of execution: abandonment of the open pits, preparation of
waste disposal trenches, construction of storage vessels, and in the near future
processing of the waste.

It should be emphasized that the present situation is not unfavorable. During the
last year the activity of the process waste was considerably decreased; of course,
this is due in part to the fact that the pilot plants have been closed down. Consid-
erable improvement resulted from elimination of the practice of purging storage canals
into the waste system. DPresent plans include the construction of an ion-exchange
system at each canal, recirculating the water over the resin bed. From extrapola-
tion of data for the first quarter of 1961 it is expected that the activity released
during the rest of the year will reach only 40 curies; on the basis of April data
alone the situation is even more favorable. After the ion-exchange columns and
monitoring stations are installed the activity will be even further decreased.

The flow rate in White Oak Creek is about 1,000,000 gallons per day, half of which
originates from ORNL. The activity of this water is between 0.02 and 0.04 micro-
curies/gallon being due mostly to cesium which does not present a serious problem.

Results show that with relatively minor effort the waste situation can be considerably
improved. It is not proposed at present to achieve the one-tenth MPC at discharge
point with all the old facilities but to await the issuance of new regulations. On
the other hand, new facilities will have such a built-in additional capacity and the
above-mentioned ion-exchange column and monitoring stations will result in further
improvements.

In comparing the situation at various sites the local circumstances must always be
taken into consideration. Hanford Works has the advantage of having a large river to
dilute its waste effluents. Total body counts of the Hanford personnel occasiocnally
show a high Zn-56. Great differences may be allowed between sites, depending whether
well water or river water is used for drinking. Sea animals, such as oysters, may
enrich certain radioactive isotopes. The river water at the Savannah River Plant is
only slightly contaminated in spite of the large amounts of radioactive isotopes
handled. On the basis of available data it is found that ORNL is in the same cate-
gory as Hanford Works but did not reach yet the more satisfactory level of the Savannah
River Plant and therefore some of the operations must be carefully reviewed.

The improvement due to the elimination of the pits and of canal purging and storage of
the waste in tanks will pass through three phases: (1) At present one trench is in
operation and half of the water still goes to the pits. The second trench will be
completed by August of this year at which time all high and intermediate level waste
will be sent to the trenches while the pits will be filled and covered with asphalt.
(2) The trenches will be used until the new system is completed. This system is
already approved and should be ready in about two years at which time the use of the
trenches will be discontinued. The only possible alternate to the use of trenches
during this period is to shut down the Laboratory completely. (3) Upgrading of the
overall system including special solutions such as the diversion of part of the Melton
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Hill lake through a cut which would result in a negligible loss of the electricity
generation. A flow rate of 500 cfs, which is one-tenth of the Clinch River flow,
would result in an increased flow of the waste effluents thus providing better dilu-
tion and eliminating precipitation in the river bed. The higher flow rate would also
reduce the background level. At present the mixing is gquite good by the time the
water reaches the ORGDP.

In summary, it is hoped that in five to ten years the Laboratory will operate at the
same level as the licensees. In the meantime the present facilities will be used,

providing the necessary improvements.

Arnold pointed out that occasionally the water flow might be reduced or even stopped
in order to provide the required depth for navigation.

The Committee expressed satisfaction with the proposals.

—
Tjkuﬂ/V\C70&o bﬂ(

Francols Kertesz, Executive Secretary
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LABORATORY DIRECTOR'S REVIEW COMMITTEES

Committee: Waste Effluents

Meeting Date: July 10, 1961 Code Number:
Present: Members Experimenters or Operators
W. H. Jordan, Chairman T. A. Arehart
W. A. Arnold J. 0. Blomeke
K. B. Brown F. N. Browder
F. Kertesz F. E. Harrington
E. Lamb H. 0. Weeren
M. L. Nelson E. J. Witkowski

D. Phillips (Substitute)

Proposed New Liquid Radioactive Waste Facllities for ORNL

Blomeke briefly described the Chemieal Technology Division program of studies and
designs aimed at achieving the recently stated management objective of creating

the potential for maintaining environmental MPC specifications for radionuclides

in liquid waste discharged at White Oak Dam. The established environmental (in

the neighborhood of an atomic energy plant) MPC value for identified mixed fission
products is 10-7 microcuries per milliliter, which is one-tenth of the occupational

value.

Studies have been in progress for some time on three phases of ORNL liquid waste
management: (1) the design of cooled storage tanks for high radioactivity level
waste; (2) the design of an evaporator for intermediate-level waste, and (3) labo-
ratory and small pilot plant development of an ion-exchange treatment process for
low-level (process) waste. A comparative study on various treatment techniques
for low-level waste has also been in progress, but no final decision has been
reached on the selection of a treatment process.

A sum of about $1.7 million has been earmarked for constructing high-level waste
storage tanks, an intermediate-level evaporator and Melton Valley waste collection
systems for low- and intermediate-level wastes. The budget dces not provide for
treating low-level waste. It is expected that by reducing the radioactivity level
of material discharged by individual contributors the need for an expensive low-

level waste treatment plant may be reduced.

Weeren described proposed changes to the ORNL high-and intermediate-level waste
systems. At the present time high-level waste is neutralized and collected in
catch tanks before being transferred to the concrete storage tanks in the tank
farm, which also receives neutralized intermediate-level waste. It is proposed
to collect high-level waste in its normally acid state and to store it in two
50,000 gallon stainless steel tanks provided with external cooling coils. Sub-
merged jets will be provided in these 12 ft diameter by 60 ft long horizontal
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tanks to allow recovery of fission products and/or evaporation of this waste. High-
level waste may be sent directly from the existing catch tanks to the intermediate-
level evaporator if further concentration is feasible. High-level waste will nor-
mally contain about 700 curies per gallon, but shielding (5 ft of concrete) of the
high-level storage tanks and of the intermediate-level evaporator is designed to
handle 2,000 curies per gallon. It is proposed to maintain one high-level storage
tank as a spare to receive the contents of the other in the event of tank failure.

The high-level storage tanks will be placed in underground cells located near the
existing tank farm. The tanks will normally be cooled by non-recirculated water
through external coils welded to the tanks. In the event of cooling system failure,
the stored waste should reach an equilibrium temperature below the boiling point by
loss of heat to the cell off-gas system. An emergency reflux condenser will be
provided in the vessel off-gas system to prevent overloading this system with vapor
from 2,000-curie-per-gallon waste in the event of tank coil failure. The vessel
off-gas will be processed by caustic scrubbing and filtration before release to the
3039 vessel off-gas system. The vessel off-gas equipment will be located in a cell
shielded with two feet of concrete adjacent to the storage tank cells.

The 600-gallon-per-hour intermediate-level evaporator, a vessel about 10 ft in di-
ameter by l2 ft high with internal steam coils, will serve mainly to concentrate
intermediate-level alkaline wastes (10'5 to 10 curies per gallon), which will con-
tinue to be received in one of the concrete tank farm tanks from - smaller stainless
steel catch tanks at various sites in the main X-10 and Melton Valley areas. This
type evaporator was selected in preference to either the external tube chest or the
vapor compression types because of its greater simplicity and lower capital cost.

It will be installed with an evaporator feed tank in an underground cell equipped
with removeable roof plugs, shielded with five feet of concrete, and located adjacent
to the high-level storage tank cells. The vapor from the evaporator will be con-
densed, monitored, and sent to process waste, while the concentrate will be returned
to the concrete tank farm for storage. The condenser and condensate catch tank will
be located in a cell shielded with three feet of concrete. The condenser cooling
water will be recirculated through an air-cooled heat exchanger outside the shielded
area for heat removal. The vessel off-gas will be processed in the same equipment
used for the high-level storage tank vessel off-gas. The cell off-gas will be
filtered before release to the 3039 cell off-gas system.

The evaporator will be equipped with an impingement-type deentrainer followed by a
metal mesh filter for the removal of particulates from the overhead vapors before
they reach the condenser. Heat loss from the filter should be great enough to con-
dense 1 to 2% of the vapor, thus providing a continuous wash-down of the mesh to
prevent solids build-up. Spray nozzles will be provided to remedy plugging of the
mesh, which can be replaced when necessary. No trouble has been experienced with
a similar system at Brookhaven National Laboratory, where decontamination factors
greater than 103 have been obtained over the filteg alone. Overall decontamination
of feed to vapor is expected to be greater than 10°.
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The capital cost of the evaporator and storage tank installation is estimated to
be about $1.3 million and should require about $134,000 per year operating cost.
This proposal is described in detail in ORNL-CF-61-5-22.

Studies of ORNL Low-level Waste Treatment and Disposal Proposals

Browder used a number of charts and diagrams to present the current status of low-
level waste treatment and disposal methods, the effect of ORNL radiocactive waste
discharges on the Clinch Rlver, and a comparison of several proposals for correcting
difficulties with low-level waste management at ORNL.

The data presented in Table 1 show the calculated activity levels of the river ex-
pressed as percent of MPCy (LI.O’7 microcuries/cc) over the past several years. This
information came from Operations Division and Health Physics Division reports. The
average values per quarter vary from 11 to 84% of MPC. Occasionally, the prescribed
value has been exceeded for short periods; in one week in 1959, activity reached
683% and recently was 102% of MPC. Although the envirommental MPC (one-tenth of the
occupational MPC) was never exceeded for a whole quarter, the margin of safety is
not comfortable.

Table 1. Clinch River Monitoring Data

% MPCy, in River (Calculated)

Ave. for Highest Weekly
Quarter Quarter Discharge
lst 1961 33 102
Lth 1960 22 176
3rd 1960 13 60
2nd 1960 23 93
1st 1960 31 103
4th 1959 11 4o
3rd 1959 13 L5
2nd 1959 Lk 159
lst 1959 84 683
4th 1958 48 - 400
3rd 1958 80 240

Table 2 lists the four sources of radicactive discharges into White Oak Creek from
ORNL and the monthly amounts of radioactivity discharged from each in the first
part of 1961. If the Laboratory is to achieve the stated goal of environmental MPC
levels at White QOak Dam, a considerable reduction in activity discharged from every
one of these sources must be achieved. The average flow of water at the dam, in-
cluding natural creek flow plus waste water from ORNL, is about 12 million gallons
per day, which will permit about 0.005 weigﬁéd curies per day or 0.150 weigH%d
curies per month to be discharged from all sources if the 10-7 microcuries per cc
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MPC level is to be achieved. Although the curies of activity listed in Table 2
are not weighed for MPC evaluation, it is apparent that the range of 171 to 601
total curies per month must be substantially reduced.

The process waste activity will be discussed later in this report. The burial
ground activity discharges listed in Table 2 are apparently high, as monitoring
wells in the so0lid waste burial grounds have not indicated such levels. A portion
of the 10.3 and 1.9 curies per month listed through April was arrived at by dif-
ference between the activity measured in daily grab samples from White Oak Creek
Jjust upstream of its confluence with Melton Branch and that measured by continuously
collected samples from the settling basin, where the process waste values were ob-
tained. The accuracy of radiocactivity discharge measurements should be greatly
improved by the recent (May 1961) installation at several points in White Oak Creek
and Melton Branch of monitoring stations that take continuous samples proportional
to the stream flow.

Table 2. Curies Discharged from ORNL Operations

Ave /Mo April May

1st Qtr 1961 1961

Process Waste 3.3 1.6 1.5
Burial Grounds 10.3 1.9 0

Melton Valley 0.7 2.0 1.3

Waste Pits 587.0 166.0 560.0

Total 601.0 171.0 563.0

W.0. Dam to River 283.0 220.0 195.0

The Melton Valley activity in Table 2 came primarily from the HRT, but soon five
new research installations to be built there will be potential sources. The pro-
posed Melton Valley waste collection systems should adequately handle this area.

The relatively large quantities of activity discharged into the creek from the
waste pits should be reduced drastically after the proposed intermediate-level
waste evaporator and the high-level waste storage tanks are installed. After

that, no more activity should be put into the waste pits, which then can be im-
mobilized. The activity discharged from the waste pits is predominantly ruthenium,
& blologically less hazardous fission product, which makes the curies from the waste
pits carry less significance in the calculation of MPC values.

The April total of 171 curies from all ORNL sources (measured by the Operations
Division) is less than the 220 curies that passed from White Oak Dam into the
river (measured by the Health Physics Division), while the reverse is true for
the first quarter and the May figures in Table 2. This phenomenon occurs fre-
quently and sppears to be caused by alternate retention and release of activity
in the basin mud behind the dam. Data collected over the past seven years indi-
cate that 424 more curies of strontium passed the dam and into the river during
this period than was put into the creek from all Laboratory sources. This brings
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up the old argument of how much previously released activity is now held up in the
basin mud behind the dam. It has been suggested that differences in analytical
techniques might explain the discrepancy; however; the fact remains that the level
of radicactivity in the Clinch River rises with good correlation to heavy rainfall
and creek flow, which tend to scour the basin mud and to sweep it into the river.
Also, Chattancoga downstream from ORNL, has the highest strontium-90 content in its
raw drinking water taken from the Tennessee River than any metropolitan area in the
United States. These factors indicate a considerable gquantity of activity retained
in the basin mud, but a proposed bypass channel around the basin and dam has not

been agreed upon (see Item 2, Table 3).

About one-half of the activity in process waste discharges is usually strontium-90,
which makes this waste highly significant in MPC calculations. This means that the
1961 discharges of 1.3 to 3.3 curies per month in process waste alone, although
among the lowest in the history of CRNL, exceeded the goal of 0.150 curies per
month at White Oak Dam by factors of 10 to 20. When one considers that this 0.150
curies per month includes activity from all four sources shown in Table 2, it be-
comes clear what an extremely conservati@%répal has been set for the Iaboratory.

In addition, it should be mentioned that the 1961 discharges listed for process
waste in Table 2 occurred under favorable conditions at the Iaboratory: the canals
were not purged during this period; the total volume of process waste was quite low;
the major contributors at Building 3019, the Metal Recovery Building, and the Fission
Products Pilot Plant were shut down; and no incidents occurred.

Where does the activity in process waste come from? The sources of process waste
are listed in.the table, ORNL-IR-Dwg. 59034, which shows that the largest volume
of this waste (cooling water) is not normally contaminated, while the smaller
volumes in items 2, 4, 5, and 6 are likely to be contaminated. The dual role
played by this waste system, viz. as an emergency system to handle large volumes
of contaminated cooling water and a system for handling low-activity waste, makes
process waste a difficult problem to manage.

The major difficulties in the process waste system are listed in the table, ORNL-
IR-Dwg. 59035, and the correspondingly numbered proposals for correcting these diffi-
culties are listed and discussed briefly in Table 3. The first two proposals in
Table 3 have already been agreed upon and are in the construction stage. Proposal
No. 3, recirculation of condenser cooling water, has been abandoned for Buildings
3019 and 3505 because of curtailment of high-activity level processing in these
buildings, but a chilled water recirculation system has been installed in Building
3517 (F3P) at a cost of about $175,000. During the latter part of 1960 and early
1961, the average volume of process waste has been reduced from the 10 year average
of 685,000 gallons per day to about 400,000 gallons per day. This reduction was
achieved by the Building 3517 recirculation system, the shutdown of Buildings 3019
and 3505 and by careful management of the system. However, the daily volume should
rise to above 500,000 gallons per day when the new 4500 area research facilities
come into use or whenever processing resumes in Buildings 3019 and 3505. The new
Melton Valley reactors and processing plants may further increase the volume of
process waste to be treated.
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Item 4 in Table 3, the installation of small demineralizers, is scheduled for the
Graphite Reactor Canal in 1961. The Metal Recovery Canal is to be emptied of fuel
stored in it and to be cleaned in order to remove it as a source of activity dis-
charges into the process waste system. These steps should improve the problem of
deliberate routine discharges of activity.

Items 5 through 10 in Table 3 are all proposals to relieve the difficulfies with

the existing lime-soda process waste treatment plant (Item 5 in the table, ORNL-
IR-Dwg. 59035). Although no decision has been made to adopt any of these proposals,
the addition of effluent clarification steps to the lime-soda plant (Item 6, Table 3)
is being investigated by the Health Physics and Operations Division, and ion exchange
treatment (Item 9, Table 3) 1s being investigated in the Chemical Technology Division.
While these investigations are being made, the proposals already put into effect
(Items 1, 2, 3, and 4 of Table 3) should give an indication of how near an approach
to the goal of environmental MPC at White Oak Dam can be made without major changes
in or replacement of the process waste treatment plant.

Item 10 of Table 3 was investigated by the Chemical Technology Division. While
there are many advantages to this total recirculation proposal, it does not appear
practical for ORNL because only about 20% of ORNL process water reaches the process
waste system. Rearrangement of the process water piping to accommodate this total
recircuwlation proposal would probably be too expensive to justify.

ITtem 11 in Table 3 has already been discussed above.

The Melton Valley Waste Collection Systems

The report to the Committee on plans for constructing waste collection systems in
Melton Valley was originally scheduled for the July 10 meeting but was postponed
until the July 24 meeting because of the time consumed on the other reports.

Browder presented the Melton Valley proposals, which have been described in detail
in ORNL-CF-61-5-24 with a supplement No. 1. Five installations will be served by
the new waste collection systems: HFIR, TRU, MSR, the U-233 Facility and the HRT
site. The Fast Burst Reactor will probably not be added to this list because of
its distance from the others.

A low-level and an intermediate-level liquid waste system are planned. For the
former, a collection pond for each installation except the MSRE is planned. The
HFIR Pond No. 2, already in the design stage, is well located to serve as the
central collection pond from the individuasl installation ponds, and permission
has been granted to use it for this purpose. The MSRE designers plan to install
a 13,000 gallon stainless steel tank rather than a pond for liquid waste. The
plan is to connect the pumps serving this tank into both the low-level and inter-
mediate-level systems and to discharge the waste to the appropriate system,
depending on the nature of the tank contents. The HRT site already has a pond
and needs only pumps and pipes to connect it into the low-level collection system.
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Unclassified
ORNL-~LR-DWG-59034%

Sources of ORNIL Process Waste .

1. Cooling water from equipment handling radicactive solutions;
2. Waste from floor drains in areas where radicactive materials are

handled;

3. Waste from "cold™ sinks in all laboratories, even those handling no
radiocactivity;

4, Discharges of low-radioactivity solutions from cell and equipment
decontamination;

. 5. Canal purges and overflows;
6. Drainage from monitoring pads and soil around "hot™ waste tanks.

Unclassified
ORNL-ILR-DWG=-59035

MajJor Process Waste Problems at ORNL

l. Existing monitoring system is inadequate to determine waste flow from
major sources or to warn of radioactive surges;

2. Facilities for emergency impoundment of excessively contaminated waste
are practically non-existent;

3. The volume of process waste water is larger than necessary, meking treat-
ment of the total flow difficult; . .

4, Deliberate, routine discharges of radiocacdtivity to the process waste
system contribute too much contamination;

5; The existing treatment plant is too small for the normal waste flow and
is not effective enough to remove over 85% of gross beta activity.
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As s general rule, the volume of low-level waste from Melton Valley facilities
will be kept relatively low by recirculating most process cooling water. The TRU
and U-233 facilities will make use of the HFIR secondary coolant and cooling tower
to satisfy most of their requirements. Low-level waste will flow by gravity to

the ponds and will be monitored upstream of each pond. When activity is detected,
the monitor will simultaneously shut off the discharge from the pond and divert the
inflow to the HFIR Pond No. 2, from which the contaminated waste can be pumped either
to the treatment plant in Bethel Valley or to the emergency impoundment basin in
lower Melton Valley. The continuous monitors will not reliably detect below about
100 times the environmental MPC value, so some activity can escape. It is planned
to sample the waste continuously to supplement the monitoring. From a pumping
station near HFIR Pond No. 2 contaminated low-level waste will be pumped through

a 6-in. diameter cast iron pipe to a point near the White Oak Creek gap in Haw
Ridge, where it will connect into the recently installed 6-in. line between the
settling basin and the emergency impoundment basin now under construction.

Intermediate-level waste will be collected in a stainless steel tank at each Melton
Valley installation. Two pumps will be provided at each collection tank for trans-
ferring the waste through a 2-in. cast iron pipe to a central collection station.

An individual pipe line will be provided for each installation to avoid valving.

Two 15,000 gallon stainless tanks will be provided at the central collection station,
from which the waste will be pumped through a 3-in. cast iron pipe to the White Qak
Creek gap in Haw Ridge, where it will connect to the recently installed 3-in. line
from the Bethel Valley tank farm to the waste pits.

Hazards Discussed and Safeguards Suggested

What is the main source of the high-level waste?

The fission products pilot plant is the chief contributor to the high-level
waste.

What is the cut-off point between the high- and medium-level waste materials?
The necessity of cooling is the criterion for considering a waste effluent
as belonging to the high-level system; in general, this corresponds to
activities higher than 10 curie/gal.

Are the waste streams neutralized?

The intermediate-level is neutralized, but the high-level waste will not be.

What decontamination factors will be obtained?

Factors ranging between 106 and 107 are anticipated.

Is there enough vessel off-gas capacity for taking care of the proposed high-level
handling installations (evaporator system and the high-level waste tanks )?
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There is sufficient capacity available now in view of the fact that the
metal recovery operations with a capacity of 300 cfm will be discontinued.

Is there a source of emergency power available?
No, in case of accidents the evaporator will be shut down.

What was the longest period of water failure in the past?

There has never been & complete water failure in the history of the ILabora-
tory.

How much holdup capacity does the intermediate-level waste system possess?

This corresponds to the capacity of the concrete tanks, namely 600,000
gallons or about three months. This capacity is reduced as the tanks

are filled up.
What protection is available should the concrete tanks fail?

The streams would be drained into the equalization basin which feeds the
waste treatment plant. This is a sufficient safeguard for a slight leak
but is not acceptable for the sudden release of large amounts of waste
liguids in which case the stored waste must be transferred to another tank.
The system does not offer full protection in case of very serious damage due
to an act of God, such as an earthquake.

What is the lifetime of the new tanks?

The exact service life of the tanks cannot be predicted as it is not known
at this time what will be stored in them. They are planned for about 5 to
10 years and will be used to store only the highest level waste.

Why was extra capacity provided?

It is economical to store the waste and evaporate 1t at a time when the steam
costs are lower; in addition the availability of the extra capacity should
improve the Laboratory's competitive position in attracting new radiochemical

programs.

In view of accildents quoted in technical literature on the failure of concrete
sewage tanks, is there a plan to check routinely the strength of the concrete
tanks?

No such methods are practiced now although a program of systematically checking
the tanks appears to be desirable.

What precautions have been taken for meeting an emergency caused by failure of the
tanks?
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The 3,000,000 gallon capacity impoundment basin is available for transferring
the liquids. The sludge on the bottom of the tanks is fairly hard and probably
would not get out.

How will the contents of the tanks be known?
Exact inventories will be kept of the input.
What are the cost estimates for the system?

The two systems would cost 1.4 million dollars plus $300,000 for the Melton
Valley waste collection systems.

Has the cost per gallon of the waste treatment been estimated?

This value is not computed yet; data available are not reliable to be used
for this purpose.

How does the cost of storage and evaporation compare with each other?

Storage in the tanks would cost about 5 to 15 cents per gallon; however, there
is not encugh capacity available to store everything in tanks. It is planned

to evaporate the liquid and to store perpetually the remainder. On the basis

of a sinking fund, with 3% interest, it is estimated that the contribution of

the waste treatment to the power cost will be 0.2 mils/kwhr.

Is the proposed system basically safe or will it increase the Laboratory's hazards
problem?

The system is basically safe; two tanks will be used keeping one always in a
standby condition for safety reasons. If one of them is completely filled a
new tank will be built.

Is a detailed hazards analysis of the proposed system available?

This analysis is not ready yet although a similar one has been made for the
Power Reactor Fuel Reprocessing Plant.

What is the reason for the variation of activity in the Clinch River?

These variations are due to fluctuations caused by the flow of water at Norris
Dam. Usually the dam is shut off for two days each weekend to regulate the
power of output. If the dam is more uniformly controlled, the peaks can probably

be eliminated.

By what means will the 1.5 curies per month activity in the process waste be reduced?

One-half of the activity is in solid form and it will be attempted to remowe
half of the solids by settling; if this fails coagulants will be added. Great
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improvement is expected from the monitoring system which will be placed in
operation soon. At present it is not known where this activity comes from,
it is possible that it has been contributed by decontamination operations.
A better policing system will be greatly helpful in reducing the activity.

Recommendations:

Although the Committee is not ready to present its final recommendations, it appears
highly desirable to request a detailed hazards evaluation of the concrete tanks used
for storing the waste effluents.

-
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The Proposed Melton Valley Waste Collection Systems

Browder presented the proposals for collecting low-level and intermediate-level
wastes from five installations in Melton Valley: HFIR, TRU, MSRE, the U-233
facility and the HRT site. The Fast Burst Reactor will probably not be added to
this list because of its distance from the others. The proposed waste collection
systems for Melton Valley are described briefly in the minutes of the July 10
meeting and in detail in ORNL-CF-61-5-2L4 and its Supplement No. 1.

The "low-level” waste in Melton Valley corresponds to the stream designated as
"process™ waste in Bethel Valley. It should normally contain very little radio-
activity but there is reasonable probability for it to become contaminated either
by accident or from misuse. In order to meet the Laboratory goal of less than
10-7 microcuries/ml concentration (the maximum permissible concentration in
water for the neighborhood of an atomic energy plant) of mixed fission products
in the creek at White Oak Dam, the low-level waste from Melton Valley installa-
tions must be monitored and a means provided for diverting contaminated waste
away from the normal discharge to Melton Branch, which flows into White Oak
Creek in Melton Valley. Therefore, all low-level waste from HFIR and its satel-
lites, the TRU and U-233 Facilities, will pass through continuous samplers and
radiation monitors and then through ponds before being discharged to the creek.

The pond for each facility will normally operate half-filled with water in order
to settle out particulates from the waste. There is a divergence of opinion as

to the necessity for this function of the ponds, as surveys of process waste indi-
cate that particulates normelly comprise only 0.2 to 2.0% of this waste. The TRU
Facility, however, will handle alpha activity levels and isotopes not previously
encountered at the Isboratory. Special precautions will be taken to prevent the
escape of this activity, but the ponds will afford a further means of preventing
such materials from reaching the creek. The ponds are designed to provide at
least 12 hours hold-up for waste flowing through them. In order to avoid excess
contamination of these "working ponds"™ and subsequent difficulty with over-tolerance
effluent from them because of "bleeding" of the contamination by pond sediments in-
to otherwise clean waste, the monitor arrangement will upon the detection of radio-
activity shut off waste flow upstream of each pond, diverting the contaminated
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waste to HFIR Pond No. 2. Simultaneocusly, the exit valve from the pond will be
automatically closed in order tc hold the pond level constant. The valves will
not be reset to the normasl positions until chemical analysis indicate that it is
safe to do so. Contaminated waste will be pumped from Pond No. 2 to the Bethel
Valley lime-soda process waste treatment plant.

Although the Melton Valley low-level waste system is supposed to be nonradiocactive,
there are several potential sources of contamination including:

HFIR :experimenters?! cooling loop drainsage;

HFIR coolant loop demineralizers;

HFIR cooling system heat exchangers, filters, and vessels;
HFIR decontamination pad drains;

HFIR reactor building drains;

HFIR cooling tower basin drain and blowdown;

HFIR filter pit cell drains;

TRU facility laboratory condensers and sinks;

TRU Facility coolant recirculating system blowdown;
TRU Facility floor drains;

U-233 Facility coolant system;

U-233 Facility floor drains.

It is intended to operate the Melton Valley research facilities with utmost care
to avoid contamination of the low-level waste system and to avoid contamination

in general, but from experience with the Bethel Valley process waste system some
unintended contamination can be expected. Rough estimates have been made of the
quantities of contaminated waste that the process waste treatment plant may be
required to handle. These estimates from the five sites total about 40,000 gallons
per day for the normal expectation and about 200,000 gallons as the maximum at any
one time. These figures are well within the capacity of the existing lime-soda
treatment plant, but they may prove to be quite conservative. Operating experience
with the system will be required before any realistic figures are available.

The collection system for intermediate-level waste in Melton Valley was very
briefly described. The significant point in this system is that each research
facility will be provided with a collection tank, transfer pumps, and an indi-
vidual 3-in. diameter transfer pipe from its tank to a central collecting station
proposed to be located near the main Melton Valley road and between the HRT and
MSRE sites. The provision of individual transfer lines will avoid intercomnection
and valving of waste pipes between sites and should avold the overflowing of omne
facility's waste tank by a transfer from another's tank. The 3-in. pipes are
proposed in order to allow rapid transfer of waste during periods of decontami-
nation or in emergencies that might generate larger than normal quantities of
this waste. The two 15,000 gallon tanks at the central collection station should
provide sufficient surge capacity to allow the proposed 2-in. diameter pipe from-
the station to Bethel Valley to handle all anticipated volumes of this waste.
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By far the largest volumes of waste in Melton Valley, as in Bethel Valley, will
not have any chance to become radiocactive and will therefore be discharged through
sanitary sewers or storm sewers to the creek. Of the approximately 5,000,000
gallons per day of liquid waste currently discharged from Bethel Valley facilities,
only about 400,000 gallons per day are directed to the process waste system. No
continuous monitoring or sampling system is planned for the sanitary and storm
sewers in Melton Valley, but the creek (Melton Branch) is already provided with
continuous sampling stations. Periodic surveys of the "cold" sewer systems will
be made, and these sewers will be sampled whenever the creek monitors indicate
activity that cannot be traced to low-level waste sources.

Hazards Discussed and Safeguards Suggested

What coolling system is used?

A single cooling tower is provided for HFIR, TRU, and the U-233 Facility
secondary coolants; however, each user will have his own primary cooling
system, being thus provided with a primary and a secondary system without
any overlap of the primary water systems.

Can the waste stream follow an alternate path in case of emergency?

The blowdown from the cooling tower will normally be discharged directly
into the creek, but it can be automatically diverted to HFIR Pond No. 1
by its monitor. The chances for contamination are rather small as two
events must occur similtanecusly, e€.g., & leak in the reactor and a break
in the cooling system piping. The tower blowdown stream will not normally
go through a pond unless the monitoring system indicates activity in the
water.

What general steps are taken if activity is found in the other effluents?
If the low-level waste stream from HFIR, TRU, or the U-233 Facility
(each of which is normally sent through its own pond) shows activity,

it can be diverted into Pond No. 2, and ultimately pumped back to the
Bethel Valley system.

What can be done with the material if it is too contaminated to be treated at
the soda-lime plant in Bethel Valley?

In that case the effluent is to be sent to the 3,000,000 gallon emergency
impoundment basin.

What type of accident could necessitate such a step?

A fuel element meltdown in the HFIR or a major catastrophe that would
set off sprinkler systems in the other facilities could result in serious
contamination of large volumes of low-level waste.
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What

is the probability that events of such seriousness will occur?

Every step will be taken to prevent accidents; these facilities have been
very carefully designed, so the probability should be quite low.

Is the HRT included in the system?

What

What

What

For geographic reasons the central low-level waste pond (HFIR Pond No. 2)
will not service the HRT or any new facility that might be built south of
it, The HRT site can easily be connected to the central collection station
for intermediate-level waste.

is the main purpose of the low-level waste ponds?

The primary purpose of the ponds i1s to serve as hold-up tanks to delay
waste release. At the first sign of activity the monitoring instruments
will send signals shutting and opening valves and directing the waste

away from the affected working pond and to the central pond, which is
expected to become contaminated occasionally. Sedimentation of particulate
matter is only & secondary purpose of these ponds.

is the sensitivity of the continuous monitors?

The currently available instruments cannot detect less than 50 times the
environmental MPC value.

kinds of particulate matters are considered?

This can only be surmised at the present time, as the nature of particu-
late activity is not known. From past experience it is expected that in
addition to particulates, a large amount of the activity will be present

in solution. .

Where is the outlet of Pond No. 22

This pond has no exit line to the creek; the liquid must be pumped back
to the Bethel Valley system. Normally, some liquid will stay in the pond
to shield the contaminated bottom. As mentioned before, its chief purpose
is to serve as a collector for contaminated liquids.

How much activity is anticipated?

Will

Normally, there should be no activity in this pond; however, about 1.5
curie/month has been detected in Melton Branch during the first half of
1961, presumably from the HRT.

the presence of activity cause any problem near and in the ponds?
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No, the background level will not be greatly influenced. The activity
itself will not cause any difficulty; on the other hand, raising or
lowering the level of the ponds presents a more serious problem. Keeping
the pond level at the same value will not cause any difficulty; the water
will shield the activity.

What is the alternative of sending the activity to the pond?

Without the ponds, either all contaminated waste would be discharged to

the creek or very large amounts of water must be treated to remove activity;
in order to solve this problem satisfactorily, an arbitrary activity level
wag chosen in order to reduce the amount of water to be treated. Whenever
this activity level is exceeded, the waste i1s diverted to the treatment
plant; otherwise, it is sent to the pond. It is not definitely shown that
this value is correctly chosen.

At what point is this level set at present?

On the basis of F. Gillespiels data, this value 1s set at 67 counts/min
corresponding to about 100 times the environmental MPC value. The con-
tinuous monitor is not reliable below this value, but laboratory analysis
is, of course.

Have any special provisions been made to handle the liquid in the emergency
impoundment basin if its volume is greatly enlarged by rain and ground water
leakage?

The impoundment basin might overflow as a result of the large rainfall
prevailing in the area and a low seepage rate. The seepage rate is un-
predictable but is expected to be rather low. A diversion ditch has been
built around the pond to catch the run-off of rain from the area around
the basin. The pond definitely will not be used as a seepage pit.

Under what condition will the emergency impoundment basin be used?

This basin is to be used as a last-ditch defense in case of true emergencies
such as a fuel element meltdown; it should not be used for routine operations.

How will the so-called "semi-emergency" situations be handled?
 The Bethel Valley system can take care of such a situation; possibly, the
activity level could be slightly increased in White Oak Creek upstream
from the dam.

Is there an emergency impoundment basin in the Bethel Valley system?

The same 3,000,000 gallon basin will serve both Melton Valley and Bethel
Valley. This basin is now under construction. Its dam is made of clay
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which will become more leak-tight with time. It probably should be pumped
full in order to test it.

Is it possible to monitor the normally non-contaminated ("cold") streams at a
single location instead of checking a number of discharge points?

Considerations due to the topography of the area prevent this; a number
of ditches carry the water to the creek and it would be difficult to
bring them together into a single point prior to discharge into the creek.

According to the present plans, the 6-in. cast iron line for low-level waste and
the 2-in. line for intermediate-level waste will be placed in the same ditch;
could cross-leskage cause difficulty during maintenance operations?

Admittedly,'there will be repair problems but they are not considered too
difficult. At one time a pipe-in-pipe system was considered but this was
discarded because of the maintenance problems it presented.

What is the attitude of the contributors to the present system?

Very good cooperation has been received in Bethel Valley from the contri-~
butors to the waste system; certain areas such as the storage canals must
be further improved but in general the situation is satisfactory.

Is it the intention of the designers not to discharge any alpha-contaminated waste
activity above the MD:"Cw level, not even to the treatment plant?

This is correct. Present plans are to consider such waste as intermediate-
level waste to be evaporated. No credit is taken for decontamination of
alpha activity through the lime-soda plant. Admittedly, this is somewhat
restrictive because the treatment in the plant will definitely reduce the
activity of the stream.

When will the Transuranium Facility be in full operation?

The TRU will obtain the required amount of feed material only after the
HFTR has produced enough irradiated material.

What additional operating capacity for waste streams 1s available in the present
Bethel Valley system?

There is no extra capacity available; in case of an accident all processing
of routine waste will be stopped, discharging the stream directly into the
creek to make place for the treatment of the contaminated waste which will
be pumped over from Melton Valley. The capacity of the lime-soda plant is
actually the weak link in the system. At present there is a small safety
margin in view of the fact that the plant has a capacity of 500,000 gallons
per day and only 400,000 gallons per day are discharged; however, it should




TX+2703 (1-61)

Committee:  Waste Effluents -7-
Meeting Date: July 24, 1961
Subject: The Proposed Melton Valley Waste Collection Systems

be pointed out that all the plants connected to this system are not in full
operation at present.

What improvements could be made in the present system?

When Bullding 3019 starts operating again it should be provided with a
recirculating system for condenser cooling water. The cost of these
systems is quite high; the one for Bullding 3019 is estimated at about
$100,000. Any future expansion of the Laboratory should be carefully
studied and proper recirculating systems should be included in the design.
An ion-exchange waste treatment plant for treating 750,000 gallons per day
with a strontium D.F. of 1000 and an overall D.F. of 100 could be installed
for a total cost of $514,000. This plant has not been requested in the
current proposals. ‘

What is the estiméted cost of the proposals?

1.7 million dollars have been appropriated for two high-level waste storage
tanks, a 600 gallon/hr evaporator for intermediate-level waste and the Melton

Valley collection systems.
W11l the TRU Facility have a recirculation system?
Yes, it will use the HFIR tower for its secondary coolant.

What will happen to the material remaining after evaporating the intermediate-
level waste?

It will be stored in the existing concrete waste tanks or the proposed
stainless steel high-level tanks. Experiments are in progress on disposal
by hydrofracture and pot calcining methods.

What 1s the present status of the Laboratory's day-by-day waste disposal opera-
tions?

On the basis of past and current results, it can be stated that the Waste
Disposal Group does an excellent job with somewhat lnadequate facilities.

What is the main deficiency of the present system?

Either a new ion-exchange treatment plant to replace the lime-soda plant

or a secondary plant 1s needed downstream from the existing lime-soda -

plant because that facility cannot remove all the activity. Studies financed
from operational funds have been made on the use of the settling basin for
improving particulate activity removal; the basin was originally built for
such a purpose but was never actually used. The currently available decon-
tamination factor for the lime-soda plant (normally about 8 and potentially
20) is not sufficient.
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In which way will the new monitoring system help the waste disposal effort?

The manhole monitors will help to pinpoint the chief comtributors and make
it possible to shut down the offending plants.

What is the status of\the Graphite Reactor demineralizer canal?

The design is all finished but no funds have been appropriated. Placing
the Metal Recovery canal in standby status should improve the situation.

What is the reason for choosing two different pipe sizes for the transfer line
which returns the waste from the TRU Facility to Bethel Valley (3-in. diameter
from the TRU tank to the central station and 2-in. from there to Bethel Valley)?

The amount of the high-level and intermediate-level waste at the TRU Facility
will be relatively small, amounting to only a few hundred gallons; instead of
accumulating the material over a long period, it will be transferred as soon
as the 1000 gallon collection tank is filled.

The 3-in. pipe will allow rapid transfer to the central station but would
require over 2000 gallons to fill it over the 6000 feet from the central
station to Bethel Valley. Therefore, a 2-in. dilameter line was chosen for
the 6000 ft run. The pipes at the collection site are chosen by the indi-
viduals in charge of these facilities, who pay for the pipeline from their
facility to the central collection station and for their tanks.

Is the integrity of the system definitely established?
Pressure tests are performed between pumping operations. This has proved
adequate for the similar flanged-joint lines already in use between Bethel
Valley and the waste pits.
How is the material sent to the central collection point?
A separate line is used for each facility instead of a single branching
line which requires frequent checking of the valve settings. Back-flow
prevention has been provided for. The five separate pipe lines present
a higher initial expense but they make the overall system more flexible.
Are the low-level and intermediate-level systems connected?

No, but a connection can be easily made by means of a jumper.

What is being done to eliminate the danger presented by a water line in contact
with the hot waste line?

This danger is much exaggerated; in-leakage 1s highly improbeble in view
of the fact that the water line is under 90 psi pressure.
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What kind of monitors will be used?
The monitors will be of the "fail safe" type.

Recommendations:

The proposed system is approved as presented.
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Operational Experience of Radicactive Waste Disposal at ORNL

Witkowski reviewed the current operation of the waste disposal system:

Process Waste System ~-- Very good progress has been made on this field during the
last year. The discharges were the lowest in the history of the Laboratory with
an average of 1.5 curies/month during the last gquarter. This value compares very
favorably with the discharges of 20 curies/month years ago and of 10 curies/month
more recently. This tremendous improvement is due in part to the suspension of
operation of several contributors such as the hot pilot plants, the Metal Recovery
Plant and especially its storage canal. On the other hand, credit must be given
for the improved situation to the increased safety consciousness of all the users
of the waste disposal system. Instead of simply discharging their waste effluents
as was the general practice before, now they often ask the opinion of the Waste
Disposal and Deccntaminatlion Group members whether the proposed actdion is admis-
sible.

Since last December the volume of water discharged has been reduced to such an
extent that it is possible to treat all the waste instead of only part of it.
Further improvement may be expected if the recirculation of the cooling water,
now practiced only by the Fission Products Development Laboratory will be used
also by the other contributors.

Operation of the process waste monitors, the installation of which 1s now nearly
completed, should also result in considerable reduction in the activity level of
the day-to-day discharges. Once this new system is in full operation it will be
possible to pinpoint the origin of the last 1.5 curies/month which could not be
eliminated up toc now. It is surmised that about one-half of this activity comes
from the Graphite Reactor canal; a large part of the remainder probably originates
at the decontamination building but in the absence of a good monitoring system the
exact values cannot be ascertained.

ChemRisk Document No. 2374 (7 of 12)
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Hazards Discussed and Safeguards Suggested

Will the activity of the water be removed during the recirculation?

No decontamination treatment is planned because the recirculated cooling
water is expected to be inactive.

In what manner will monitors be helpful for improving the situation?

The monitors will help to pinpoint the sources giving the exact time and
location of the release of activity. In that manner contributors who
often do not know that a leakage occurred can be warned and the necessary
remedial steps can be taken.

What other improvements are anticipated?

The new decontamination building, particularly the new hot tank which will
be used for the effluents originating from that building, is expected to
be very helpful. At present the liquids from decontamination operations
cannot be stored or checked for activity; they are sent directly to the
process waste system.

Can the amount of liquids used for decontamination be reduced?

At present, in view of the inadequate facilities, a large amount of water
is wasted as the equipment to be decontaminated is often simply hosed
down. In the new building the water will probably be recircihlated thus
reducing the volume.

When will this facility be available?

I+t will take several years before the new building will be in operation;
the preliminary plans of the architect-engineer were received only recently.

What steps are taken now to remove solids from the process waste treatment plant
effluent?

It is attempted to remove the solids by sending the process waste treatment
plant effluents through the old settling basin; however, this operation was
not very successful because the basin was plugged up and the operations had
to be suspended. Plans are being made to remove the solids by putting the
basin back into operation. Coagulant "A" recommended by K. Cowser might be
tried.

Is the 1.5 curie/month discharge acceptable in view of the more stringent require-
ments of the Laboratory?
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What

This value is too high by about a factor of 10 on the basis of the 10-7
microcuries/ml long range goal set by the office of Radiation Safety and
Control; the activitg of the currently released stream in the.creek reaches
a value of about 10-° microcuries/ml.

is the most impoftant component in the activity discharged?
From biological viewpoint strontium-90 is the most important constituent

of the process waste stream; cesium-137 is of less importance and the other
isotopes are considered to be trivial.

Where does the strontium originate?

What

What

What

What

The process waste system and HRT are the main contributors of the strontium.
is the present situation with respect to high level accidental releases?

The 3,000,000 gallon emergency pond and a 6-in. pipeline are under construction
and, weather permitting, will be ready in about 6 weeks. It should be empha-
sized that this system will not be of any help for the day-to-day discharges
but it will be extremely useful in case of an unexpected large release of
activity.

progress has been made with the hot waste system?

The activity discharged to the creek through the pits by means of the hot
waste system is still high. During the month of June about 600 curies were
discharged in the creek; practically all of this activity consisted of
ruthenium. The discharges during March, April and May were lower but during
February the activity was somewhat higher.

is the reason for the high level of activity?

The excessively high rainfall caused difficulties. During this time of
the year Pit No. 4, which is the worst offender, is usually dry; at present
this pit is filled with water. In addition, the decontamination operations
in Building 3019 contributed considerably to the hot waste system. It has
been noticed in the past that shut-down facilities often contribute more
during the decontamination periocd than full-scale operations.

The situation was so serious that the open pits and trenches could not
handle all the liquid because it did not seep through fast enough and tanks
had to be used for storage.

immediate steps have been taken to remedy this situation?

Attempts were made to recirculate some of the seepage although admittedly
it is not clear whether this is helpful.
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Are other improvements plenned in the hot waste system?

Pit No. 6 which will replace the open pits is already completed. Copper
sulfate solution will be added as recommended; if the flow follows the
previously established pattern this material will start to seep out in a
few weeks. Construction .of the roads and of the auxiliary facilities will
be completed soon. In the meantime the hot waste will be retained in the
tank farm instead of the open pits. On the basis of available data it is
estimated that the new system will be able to take care of about 10,000
gallons/day which is more than adequate.

Will the seepage from the old pits be sent to the trenches?

This is not possible because of the large volume and the great distance
between the two facilities.

How is the filling operation of the old pits proceeding?

The o0ld pits cannot be filled as fast as is desirable because the liquid
does not seep out fast enough.

Can the ruthenium be satisfactorily retained in the trenches?
Copper sulfate or reducing agents such as sodium sulfite were added to the
waste to achieve this. The results were disappointing because it is diffi-
cult to obtain good mixing.

What is the schedule of the long range improvements of the hot waste system?

The evaporator system should be ready for operation in 1963; at that time
the trenches will be completely abandoned.

How will the sludge from the waste treatment plant be handled?
This material will be sent to the burial ground for disposal.

What steps will be taken after the completion of the Pit 4 filling operations?
There was some concern about possible pH changes resulting in the release
of bound radicactive material, but this is improbable. To be absolutely
safe, asphalt will probably be sprayed over the surface of the fill although
a simple dirt mount probably will be sufficient.

What is the current background radiation situation?

It reaches as high as 500 mr/hr at present but it is expected that it will
be reduced by a factor of 100.
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By what mechanism will the radistion be decreased?

As the dirt is filled in the liquid level will be raised; rain water will
dilute the system decreasing its activity.

Could dry dirt be used to absorb the liquid?

The cost for digging fresh dirt is fairly expensive, it might reach $10,000
per pit. It appears to be more economical to perform the operation more
slowly.

How is the hot waste disposed of at present?

About one-half (3,500 gallons) is sent to the pits and the same amount is
directed to the trenches.

How does this amount compare with the rainfall in the area?
The amount of the rain water is of the same order of magnitude.

What is the present status of the creek monitoring?
Proportional samplers and flow measuring devices have been installed on the
two main seep streams at the Melton Branch and at White Qak Creek. The
system has been in actual operation for more than two months.

Have any conclusions been drawn from the data obtained?
It was found that the discharge from the 7500 area is the same as that of
the whole Laboratory. In order to make progress, the HRT pond ' discharge
must be discontinued. :

What is the radiochemical balance of the system?
The strontium balance is quite acceptable; the values obtained in different
locations agree well with each other. On the other hand, the ruthenium
balance 1s unsatisfactory. B&bout one-half o6f the ruthenium released to the
creek apparently never reaches the dam.

What is the present status of creek monitoring?

The situation is not quite satisfactory. It should be remembered that these
observations are based on only two months of operational experience.

How could the situation be improved?
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Several obvious holes in the system such as the storm sewers which are not
monitored at present must be plugged. In addition, it i1s proposed to split
the creek into sections and monitor each section separately.

What advantage could be derived from such a system?

As an example, a discharge of several curies from a leaky line occurring
at the isotope area last February could be mentioned. The monitor at the
bridge indicated an increase of the activity level during the jetting
operation. A group of monitors sultably placed in the creek would help
detect this situation at an earlier time.

Is a continuocusly recording monitor available at the present time?
No, although great interest has been expressed in such an apparatus.
What types of research samples are being taken at the present time?

Composite samples of the surface water are taken at several points including
a location near the construction area below Building 4500; stream water
samples below Building 1000; samples from the White QOak Creek upstream from
the waste effluents (for determining background radiation). A station is
planned at Fifth Street below the cooling tower.

Were there instances when the availability of additional monitors would have
prevented accldents or near-accidents?

In one instance a leak occurred in the jet line from the pit to the hot

waste tank farm and at the same time the discharge from the pit was leaking
into the process waste system. The potentially dangerous situation result-
ing from this double leak could have been better taken care of if sufficient
monitors had been available. Teoo much reliance is placed on a single monitor
at the 7500 area bridge.

Are there other weak polnts in the system?
The Laboratory’s sampling and analytical facilities can become overloaded
in case of an accident. There is a great need for a portable instrument
that would allow rapid local determination of the activity.

What use is made of the information obtained?

The data from the proportional samplers and chemical analysis are published
in the monthly report; the monitoring data serve to indicate operatiocnal
difficulties,

From what sources does the strontium now detected in the system originate?
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In average about 0.7 curies/month comes from the process waste system and
about the same amount from all the other sources. During the month of

June when the strontium activity was less than 1 curie for the whole Labora-
tory it probably originated either from the process waste or from Melton

Branch.

Could some strontium be released from the sediments of the White Oak Lake bed?

Recent surveys made 1nAl96O indicate a combined loading of 15 curies of
gtrontium-90; since 1956, 5 to lO'curies/year have been apparently released
to the Clinch River. .

Does any material come through the sewage treatment plant?

There was an accidental discharge some time ago but for years no radiocactive
discharges were made through this system.

There is some disagreement on this subject among the experts; some hold the
opinion that a relatively significant amount, as much as 0.1 curie per month,
may originate at that location.

Is there any overlap between the points of origin of the data reported in the
monthly report by the various groups?

The Operations Division reports the material that goes into the creek; the
Health Physics Division is assigned the duty of reporting the discharge at
the dam. There is cooperation between the individuals in the various groups
charged with keeping track of the activity release to make sure there is no
unexplained discrepancy between the data.

Did the composition of the activity discharged change during the recent months?

The strontium concentration went down white the ruthenium increased. The
data refer to contributions from all sources: pits, Melton Branch, and
White Osk Branch before the effluents are combined.

Although ruthenium is not too hazardous bilologically, can it cause other diffi-
culties?

If the water is used for specilal purposes where high purity is required,
such as the manufacture of photographic paper, the presence of radicactive
ruthenium is troublesome.

Are there special problems which the Operations Division would care to bring to
the attention of this Committee?

In general very good cooperation is received by the Operations Division from
all persons involved. The chief problem consists in the difficulty of ob-
taining the needed instruments, particularly creek monitors.
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The difficulty of operating the waste disposal system is due to the fact
that accidents cannot be predicted. A large discharge of activity usually
comes as a surprise rather than a planned operation. Among other possible
sources, the activity dumped unexpectedly in the storm sewer presents a
potential hazard. The laboratory sinks are connected to the sanitary sewer
or to the process waste; known hot operations are connected to the hot _
waste system: Problems may arise from a crossover between these separate
systems, f.i. between the hot waste and the sanitary or the storm sewer.
This is not impossible because the storm sewer pipes are not always very
solidly installed. The storm sewers may be contaminated also by material
settling on the grass and washed down by rain as it happened one and a
half years ago. Some hazard is created by the fact that certain facilities
such as the laundry discharge directly into the creek.

What is the general status of the liquid waste disposal efforts of the Labora-
tory?

In general the situation is much better than it used to be. Some of the
chief offenders are eliminated: the Graphite Reactor canal is being im-
proved; the Metal Recovery canal is shut down and will not be used again;
the Decontamination Building represents s long range project which cannot
be speeded up but when finished will further improve the situation. New
facilities, such as operations in the new Building 4507 are carefully
planned and should not present any problems. Further improvements can be
made, in particular by expanding the monitoring system; at the present
time a very large unit such as Building 4500 complex has only one monitor.

Recommendations:

The Committee supports the fequest of Operations Division to install additional

monitors.
e
Submitted by ’rf\ow\%o V<
Francois Kertesz, cutive Secretary
September 11, 1961 Laboratory Director?s Review Committees

FK :bMcH
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Gaseous Waste Disposal at ORNL

Manneschmidt reported on the present practices and available facilities at
the Laboratory for disposing of gaseous radioactive waste.

The Laboratory currently generates and discharges to the atmosphere approxi-
mately 300,000 cfm of radioactive gaseous waste through three stacks.

The discharge from the 3020 stack consists of cell ventilation air (or about
40,000 cfm) from the Building 3019 cells, analytical and operating areas.

The pilot plant discharge is filtered before release to the stack using
absolute filters with an efficiency rating of greater than 99,9% for 0.3 A
particles. The activity discharged consists mostly of I-131 with occasional
traces of thoron daughters. Emission of activity from this area has decreased

sharply in recent months.

The 3018 stack releases cooling air from the Graphite Reactor at the rate of
approximately 120,000 cfm through roughing and polishing filters before release.
The activity is due essentially to I-131. In addition to other rare gases it
is estimated that 40O curies per day of A-41 alone are released.

The 3039 stack takes care of the balance of the gaseous waste generated by the
Laboratory amounting to approximately 138,000 cfm. The predominant activity
at this stack is I-131 from the Isotopes Processing area although lately at
least seven other nuclides have been detected.

Two distinct gas handling systems are provided at the 3039 stack: cell venti-
lation air, a large-volume, low activity stream from laboratory hoods or process
cells with operating or storage equipment; and vessel off-gas, a system with a
much smaller volume containing higher activity amounting to only about 3% of the
stack total, which comes directly from process vessels and other tank ventings
————— and is considerably more active than cell ventilation air. No cleanup facilities

ChemRisk Document No, 2374 of 12)

are provided for the cell ventilation discharge but off-gas air is now scrubbed
and filtered; previously a Cottrell precipitater and filter were used.

The new
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facility, with a capacity of 2500 cfm consists of a caustic scrubber to
remove Ip and other reactive gases, filters to remove particulates, and a
section of silver plated copper mesh to remove last traces of Io. The
filter section consists of a fiber glass prefilter followed by a pleated
Cambridge absolute filter and 1s rated to retaln more than 99% of the 0.1 m
particles. The efficiency of the unit 1s not definitely established yet.
Sampling of the off-gas stream because of the prevailing low pressures
involved has caused difficulties.

In addition to the central off-gas cleanup facility, many of the individual
processing groups throughout the laboratory malntain their own cell venti-
lation or off-gas cleanup systems.

The Operations Division monitors all of the gas streams: for inventory
purposes, a continuous sample of stack gas is wilthdrawn and the activity
collected by passing through a small membrane filter and a charcoal car-
tridge. These collections are made daily at each of the stacks and the
filters and cartridges are gamma-analyzed to determine the nuclides present
and the amounts of these nuclides are measured. Knowing stack throughputs
and sampling rates, a daily activity discharge figure can then be calculated.
These figures are reported weekly and a bar chart is kept on a monthly basis
(see Appendix).

This collection technique is limited by the deficiencies of the sample with-
drawal system which canal high losses of large particles and adsorbable gases
due to plating-out, centrifugal effects, turbulence, etc.

Monitoring systems have been installed at the 3018 and 3039 stacks; they do
not measure or identify activity but only detect its presence. A charcoal
trap containing an ion chamber and a non-moving tape monitor are attached

to a sample line located at the 50 £t level but operating on the ground at
the 3039 stack, while a moving tape monitor is located at the 50 ft level on
a relatively short probe.

All three instruments are connected to suitable alarm devices. The equip-
ment at the 3018 stack is similar to this. An ion chamber detector monitor-
ing the discharge from the off-gas system complements the stack monitors. In
the event of an activity release at the 3039 stack indicated by this system
filter samples are taken at each of the five main cell ventilation ducts and
from the off-gas discharge leading to the stack. These filters may be quickly
analyzed and will reveal the origin of the activity being released. Although
the filter samplers are kept in operation at all times and are changed and
beta-counted daily they are analyzed for specific nuclides only in the event
of a suspected abnormal release.

Plans are being prepared for a much more extensive gaseous waste monitoring
system with maximum sensitivity for all types of activity (including large
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particles), providing for swift isolation of any unwarranted activity release.
The design of a stack monitoring system was the first step in the overall plan.
About a year ago Tracerlab, Inc. started a study of the gaseous waste discharged
from the 3039 stack for the purpose of designing a system which would provide
the maximum in monitoring. At that time an operational monitor which would
identify and continuously integrate the curie discharge of a variety of nuclides
was being considered. Such a system was found to be too complex and expensive
and the Tracerlab proposal was abandoned.

Iater a committee of three was created to continue the investigation of the

stack monitoring problem attempting first to design a satisfactory sample with-
drawal system. A three-probe array was installed in the stack for the purpose

of comparing the activity levels in the three sample streams withdrawn. How-
ever, because of operational difficulties only one of the monitors is operating
satisfactorily at present. After installation of the withdrawasl system a variety
of monitors may then be added including a modified charcoal trap, a scrubber for
iodine removal and detection, gross gamma monitors, etc. eventually extending

the system to the 3018 and 3020 stacks.

A work order has been written for the purchase and installation of the moving
tape monitors at an estimated cost of $12,000; however, the lack of priority
has delayed this project.

Fourteen critical locations throughout the area were chosen for installing up-
stream samplers with only the filter-charcoal cartridge assembly for monitoring
the various cell ventilation streams at their origin. Cost estimates ranged
from $1,000 to $1,500 per station; work orders have since been written for the
equipment to be installed at five of the locations.

Suitable flow measuring equipment located in the various tributaries of the off-
gas system would not only assist in keeping a more accurate activity discharge
inventory but would be even more valuable in monitoring the distribution of off-
gas capacity throughout the Laboratory. Such a flow measuring system has been
designed at an estimated cost of $37,000. A request for $14,000 for the neces-
sary equipment was made two years ago but was not approved. Recording anemometers
have already been installed in the four major cell ventilation duects.

Plans have been prepared to centralize the Laboratory’s waste monitoring instru-
mentation including all the stack and duct monitoring devices. Readouts from

all instruments will be telemetered to the Waste Monitoring Control Center, Build-
ing 3105, where they will be recorded and checked routinely. The building has
been completed and installation of the instruments is expected to start soon.

In the opinion of the Operations Division personnel, the Iaboratory has made
good progress on the field of gaseous waste disposal and monitoring. There is
an increased awareness of the existence of gaseous waste hazards. Although many
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improvements of existing facilitles are in progress, the overall effort could -
be accelerated by better coordination and establishment of suitable priorities.
The design of gaseous waste monitoring equipment is of sufficient importance
that it should not be relegated to a committee for completion nor should it take
the status of a part-time job for a scattered group of individuals.

Hazards Discussed and Safeguards Suggested

How does the situation this year compare with findings in previous years?

Unfortunately no complete data are available for previous years although
some scattered values were collected. It can be stated, however, that
the situation is much improved. Some improvement might be due to the
fact that several major radiochemical operations are shut down.

Is it planned to install a cleanup system at all the facilities?

No, this is not needed for the small plants and facilities but it is
planned to clean up the off-gases at all the major facilities.

What is the general philosophy with respect to new users?

Each division, which has a facllity under its jurisdiction tied to the
waste disposal ducts, has the obligation to make sure that the off-gas
is either filtered or that it will not contain activity.

Is the exhaust of any hot cells sent to the waste disposal system without
previous filtexring?

There are several such cells in Building 3026 but no hot operations are
planned in the near future.

Is this considered to be an unsafe situation?

While it is true that many operations can be performed safely without
filtering the off-gas it is not desirable to have connections to the
main gaseous waste disposal duct without providing them with filters.
While the experimenters are very conscientious and consult with Opera-
tions Division whenever they have a problem, it is always possible that
an unexpected release will occur.

Is all the iodine activity removed from the released gas?

This is the intention of the operators and experimenters but the data
indicate that amounts reaching as much as 1 to 2 curies/week of I-131
are released to the atmosphere.




TX-2703 (1-61)

Committee: Waste Effluents -5~
Meeting Date: August 21, 1961
Subject: Gaseous Waste Disposal at ORNL

How well does the present system operate?

It 1s estimated that about 60% of the activity is removed; the figure
is much better for the removal of particulate activity.

Which facility contributes the largest amount of actlvity at the present time?

The I-131 plant which operates only once a month works with very high
level material and accordingly contributes greatly to the activity
present in the off-gases of the Laboratory. The situation was better
in the past when the plant operated more often with low-activity ma-

terial. :

What 1s the efficiency of the iodine removal by the I-131 plant's scrubber?

Although the efficiency is at least 98%, a considerable amount of
I-131 reaches the atmosphere in view of the large amounts processed.

What other hazards are presented by the gaseous waste removal operations?

"Organic gases and nitrate vapars mey ignite charcosl t;aps or
cause explosions in them. For thls reason no charcoal traps

are used in the system."

What 1s the reason for installing the monitoring system at the 50 ft level?
The samples taken there are needed for inventory purposes.

How often are the samples taken?

At present they are taken once a week; this is partially motivated by
the fact that the surveyer has toc climb a 50 ft ladder to reach the
temporary scaffolding where the instrument is located.

What is the purpose of taking these samples?

The primary reason 1s to satisfy the legal requirement*. These inventory
samples must be taken at suitable daily or weekly intervals and analyzed
in order to have a clear picture about the total amounts released. As a
general rule the weekly samples must be supplemented by additional data

to calculate the decay of weekly samples.

The second purpose of the sampling is to establish what must be done to
improve the overall handling of gaseous waste and determine which processes

*""The legal requirements are not actually spelled out in detail but it is under-
stood that the Laboratory will attempt to satisfy the specifications of the Federal
Radiation Council.
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need further study. A monitor is needed in order to determine which
of the sources contributed to the activity.

What are the problems of choosing the right instruments?

The quality of information costs money. An instrument which indicates
immediately that the activity went up will cost more than one that relies
on a sample to be analyzed later; on the other hand, an immediately indi-
cating instrument will allow the operators to take the necessary steps
quickly while the release is in progress. The duration of the incident
is of great importance in this respect. A short burst of activity (last-
ing only a few minutes) will be over before anything can be done about it
but at least the information is available. Thus the value of the system
and its cost depends greatly on the legal requirements which must be ful-
filled and on the urgency of corrective measures to be taken in case of
an emergency.

What is the present situation in view of the above-mentioned criteria?

Weekly samples might be satisfactory to fulfill the legal requirements.
On the other hand, it should be emphasized that the Laboratory is com-
mitted to do as good a job as possible in determining the released waste
inventory with the currently availlable facilities. For monitoring pur-
poses the exact inventory does not have to be known only the fact that
something did occur must be unequivocally established. In general the
Laboratory does a creditable job in this respect although the alpha-
monitoring is not as good as would be desirable.

Which stacks are provided with filters at the present time?
The Graphite Reactor stack has its own filter while the Pilot Plant stack
filters the vessel off-gas system. No filter is provided at the 3039

stack itself; only the contributor filters its own stream.

In view of the double containment requirement for radioactive operations at the
Laboratory, why are filters not provided at all the stacks?

This is a question of priorities and available funds; it is alsoc planned
to install filters at the isotopes stack and all the tributary ducts.

What is the currently valid maximum permissible concentration level for I-131
in the air?

Certain changes are proposed for the MPC of I-131 but they will not have
an immediate effect on the release at the stack., The Federal Radiation
Council is considering new values for the I-131 intake of controlling
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members of the population. The proposed level is 10 micro microcuries/
liter of milk. On the basis of Chamberlain's work in BEngland this would
correspond to 100 micro microcuries of I-131 per square meter of grass.

Does the Laboratory satisfy this requirement at the present time?

This is difficult to establish because the regulations are not gquite
clear. According to the AEC Manual, the release to the environment is
averaged out on a yearly basis. In this respect the Laboratory!s
situation is acceptable but on several occasions the currently valid
value was exceeded for short periods. The licensee requirement allows
to average up to a period of one week. The regulations also specify
that when the gases are releaged at a stack the measurements should be
taken in the duct because there is no control after it leaves the
stack.

What regulation does the Laboratory follow at the present time?

The Laboratory lived under a double standard of both licensee and con-
tractor regulations. For a long time the licensee agreement did not
apply to ORNL; however, a year and half ago ORO requested UCNC to indi-
cate whether application of the licensee requirements would present
problems at the Laboratory and at the production plants.

Assuming that the licensee requirements will be applied, is the Laboratory
viclating them? :

Our present atmospheric contamination is about 1072 microcuries/cc at
the stack, the MPC value is 10-9 microcurie/cc on the ground. Strictly
speaking the value might have been exceeded at the stack level but
probably not at the ground level. More confusion arises from the fact
that the new regulation refers not to a release rate but to an intake
rate by infants.

The Federal Radiation Council provides for several classes of operation:
Class 1 operation includes facilities as a result of the operation of
which the controlling members of the population will be exposed to 1 to

10 micro microcuries/day of specified isotopes including radium and iodine.
Class 2 operations go up to 100 micro microcuries/day. If the operator
can show that his operations are within Class 1, only a minimum amount of
monitoring is required. Class 2 is an intermediate level requiring more
elaborate monitoring but if the operations reach the Class 3 level, beyond
100 micro microcuries/day, it must be shut down immedistely. There are
areas in the Laboratory where this value is exceeded.

What is management's attitude to this regulation?




TX-2703 (1-61)

Committee: Waste Effluents -8-
Meeting Date: August 21, 1961
Subject: Gaseous Waste Disposal at ORNL

Hbalth Physics supervision reviewed the data and agreed with the con-
clusions., The Director of Radiation Safety and Control and other
individuals involved in this fleld follow the latest regulations very
closely.

The difficulty in the administration of this regulation arises from the
determination of the average intake. It is not clear whether an isolated
infant or an average of all the infants in the whole area must be considered.
Another difficulty is caused by frequent revisions of the draft of the
regulation and it is not known which version will be accepted (and whether
it will be acceptable to ORNL).

What is the possibility of a "public relation incident" with respect to the
gaseous waste disposal?

The I-131 situation presents a much more serious problem from the view-
point of public relations than the small amount of occasional liguid
waste release which manifested itself only as a nuisance in the fabri-
cation of paper for photographic use in Chattancoga.

Are they attenuating circumstances in this respect?

The average dailry receives its milk from a large number of farms, only
one of which might be in the affected area. However, as a counter
argument it can be pointed out that an infant living on such a farm
might receive only the milk from a cow which ate the contaminated grass.

It should be emphasized that the available data represent single measure-
ments; the situation is much more satisfactory if they are averaged for a
whole year as probably permitted by the new regulation.

The levels specified are so low that the only way they can be measured.
is by collecting thyroids of cows. An offer from the UT Experimental
Farm has been received to study this question in collaboration with ORNL.

Recommendations:

In view of the complexity of the question another session will be devoted to the
discussion of the stack monitoring problem. The following interim remarks can be

made :

l'

2.

The situation appears to be quite marginal for I-131 if the proposed regulation
of the Federal Regulation Council will indeed go into effect.

The data quoted of these regulations refer to intake by the controlling
members of the population; it appears desirable to develop on this basis
actual figures for stack release which can be used as a guide post by the
Operations Divisiopn.
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3. From a practical viewpoint it appears desirable to emphasize the fact that
the main cleanup of the off-gases should take place at the source when they
are more concentrated rather than at the stack where very large quantities
(about 2500 cfm) are handled.

L, In order to round up the figure the Isotopes Division personnel will also
be invited to present the methods they are taking at the I-131 plant for
preventing area contamination.

/
5 e 1:,?/
Submitted by MNEmlnn ¥ 2

Francois Kertesz, Executive Secretary

September 29, 1961 Laboratory Director?s Review Committees
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Gasecus Waste Disposal at ORNL, Part II

B. Fish discussed the problem of the maximum permissible amount of I-131 released
through the stacks. In addition, he reviewed the four primary sources of standerds
applicable for release of radiocactive materials into the atmosphere which are as
follows:

(1) The Waste Effluents Committee representing the Laboratory managements
viewpoint;

(2) The UCNC four-plant committee responsible for preparing radiation
standards and practices;

(3) The State of Tennessee which up to now has not prepared any standards
but may do so in the future (the city of 0Oak Ridge should also be
included as it has the authority to issue regulations);

(4) Pertinent chapters of the AEC Manual which are considered as the most
important factor on this field.

At present the AEC has the overall responsibility for health protection; these
duties are carried out by its headquarters group and by the variocus field opera-
tions branches. The non-AEC facilities are regulated by Title 10 of the Code of
Federal Regulations; they are inspected regularly and held responsible for any
contamination they might cause.

There is a basic difference between the AEC Manual chapters which apply to ORNL
as an AEC Installation and the Federal Regulations which control the non-AEC
facilities. The manual refers only to the results of the waste disposal opera-
tions while the Code of Federal Regulations specifies the manner in which it must
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be carried out. AEC justifies this double standard by pointing out that the con-
tractors have demonstrated their competence on the field of health protection; it
is emphasized that in the end the same figures are used for both the contractors

and the licensees,

At present, Chapter 0524 is being revised as the latest issue of the manual is -
dated February 1958. The proposed revision of the manual has been examined at
the Iaboratory and comments of the individual reviewers transmitted to CRO. The
revision largely reflects the viewpoint of the Federal Radiation Council except
for the lack of any referenc? So the Radiocactivity Intake Guide suggested in the
draft of Report No. 2 of FRC 1),

As a general philosophy the Commission accepted the value of 0.5 rem/year as the
limiting dose to the gonads from all sources (0.17 rem/year in the proposed revision
of Chapter 0524), In view of the fact that the total radiation exposure from all
sources to the general population cannot be controlled by AEC, the manual chapter
refers only to limiting radicactive effluents from AEC operations such that these
(disregarding medical exposure, fallout, etc.) will not be expected to expose the
population as a whole to more than an average of 0.5 rem/year or 1/10 cf the occu-
pational maximum permissible concentrations in air or water (0.17 rem/year or 1/30
of occupational MPC in the proposed revision). Because of the large controlled
area and as a result of the average meteorological dilution available before gaseous
effluents could reach uncontrolled areas, exposure to the general population has not
been considered to be a controlling factor at ORNL. This conclusion has been sub-
stantiated during many years of environmental monitoring by the Health Physics Di-
vision. For this reason stack release criteria have been adopted guaranteeing that
the maximum ground concentration within the Iaboratory area will not expose the
personnel to unacceptably high radiations,

At the Laboratory, a dilution factor of 1,000 has been used for calculating the
permissible release from the 3039 stack¥. On the basis of a maximum permissible
concentration for the Laboratory population of 3 x 10710 microcuries/cc of I-131
and using the above-mentioned dilution factor of 1,000, the value of x 10-7
microcuries/cc/is calculated as the maximum permissible average concentraticn in
the stack so that internal dose from stack release will not exceed one-tenth of the
maximum allowed from the total occupational exposure. During the last guarter the
ILaboratory averaged about one-tenth of this value or 3 x 10~ microcuries/cc. Cn
the basis of this data it appears that a release of 12 curies/week would be accepi-
able; the Laboratory actually releases less than 2 curies/week**.

(1) Preliminary draft of Federal Council Report No. 2, Selected Radiation Guides,
March 20, 1961.

¥ This figure was obtained from a report by R. F. Myers and D. R. Purdy, U. S.
Weather Bureau, July 1, 1957.

¥¥%  See Appendix A.
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The second report of the Federal Radiation Council (dated March 20, 1961, Selected
Radiation Guide) will be published in the near future. The "intake guide” used in
this report is gquite different from previous regulations listing the allowable
radiocactivity intake of maximum permissible concentrations.

The following classification is used¥*: Range 1 includes intake of O - 10 micro-
microcuries/day. Under normal conditions no appreciable segment of the population
based on young children will reach the maximum intake value. The required sur-
veillance involves only spot samples to.guarantee that the levels are not exceeded.
Range 2 includes average releases resulting in intakes of 10 - 100 micromicrocuries/
day by children and may be expected to result in a few individuals approaching the
RPG. For this classification the surveillance should yield a higher level of confi-
dence. The environmental values must be steady; physical, chemical and metsbolic
data must be available. Proper regard must be given to sampling average daily in-
take of small children who represent the most sensitive element of the populatiomn.
Range 3 includes the 100 - 1,000 micromicrocuries/day intake level. The actions
taken must ensure that the trend is reversed and the release goes back to one of

the lower classes. A sharply rising level requires immediate action.

In summary: Range 1 requires only spot sampling to ascertain that there is no cause
for concern; Range 2 necessitates more sampling to make sure there is no upward
trend; Range 3 requires action to reverse the trend and to lower the activity. The
data are averaged for one year,

These new intake criteria recommended by FRC require re-evaluation of the Iabora-
tory stack release control levels. In order to arrive at an estimate of the allow-
able I-131 release rate from the total ORNL stack system it is necessary to make

a series of assumptions connecting the I-131 stack release rate with the food chain
(principally milk) via metecrological dispersion, deposition on pasture grasses,
and ultimate secretion in the milk of cows grazing on the grass.

Estimates of the effective residence half-life of iodine on pasture grasses have
ranged from 5 days to the radiological half-life of I-131l. For convenience, an
effective half-life of 7 days was used as the basis for calculations. Assuming

a uniform I-131 release rate, it is calculated that the equilibrium amount of
iodine on the grass will be equal to 10 times the daily deposition. On the basis
of data collected following the Windscale incident it is assumed that for every

10 micromicrocuries of I-131 deposited on one square meter of grass about 1 micro-
microcurie will be secreted per liter of milk. The daily milk consumption of a
young child is taken to be 1 liter. It was further assumed that the average annual
iodine release rate would be the same as that observed during the period from April
2k to August T, 1961, namely 2.8 microcuries of I-13l per second. Assuming an
average deposition velocity of 0.04 meters/second for iodine onto grass, and using
average annual meteorological data and dispersion estimates obtained by W.H. Culkowski,

* The substance of the Federal Radiation Council's Report No. 2 was signed by the
President and was published in the Federal Register on September 26, 1961.
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the 100 micromicrocuries/liter of milk (or 1,000 micromicrocuries/square meter of
grass ) isopleths may be located. On the basis of assumptions, portions of the city
of Oak Ridge; as well as some private grazing lands in the vicinity of the Melton
Hill Dam project, are expected to fall in Range 3, and the area for Range 2 would
extend almost to Knoxville. Accordingly, the present release rate of 1.7 curies

of I-131 per week is about the maximum that may be maintained for long periods of
time.

Other factors can modify this estimated release rate o produce, perhaps, a more
realistic release criteria. The factor of decreasing pasturage and increased sup-
plementary feeding during winter months might increase the rate by a factor of
about 1.25. However, in order to ensure that the anticipated levels on private
lands will not exceed the limits of Range 2, the rate should be reduced by about
the same factor as the above listed conditions would increase it.

Probably the largest single adjustment for calculating the allowable release rate
is needed to correct the fraction of the Lotal deposited iodine on the sampled
portion of the pasture grass. The sampling included direct determination of the
deposited icdine by health physics monitors and analysis of the milk of the grazing
cows. During the period from August to December 1960 the Health Physics Division
Technology Section collected and analyzed 52 grass samples from 10 sampling staticns
within 6 miles of ORNL, and weekly predictions of I-131 levels on grass were cal-
culated from the basic meteorclogical data. The average amount of I-131 recovered
on the grass sample was 40% (std. dev. = 19) of the predicted amount. If this
factor is used, the estimated maximum average release rate of I-131 ensuring thst
private lands will not exceed the upper limit of Range 2 is about 4 curies of I-131
per week (see Appendix B).

Hazards Discussed and Safeguards Suggested

How is the monitoring performed?

Hundreds of cattle thyroids and grass samples have been collected and
analyzed for I-131. While this type of monitoring is not definitive, it
indicates trends. In addition, milk samples have been collected from
cattle grazing on the UT-AEC Farm pasture areas which were expected to
have more I-131 than the nearest private lands. The milk samples con-
tained less than 50 micromicrocuries of I-131 per liter. Milk samples
collected from areas beyond the Clinch River were not analyzed routinely
for I-131, but the generally low levels of I-131 on grass in those aress
were taken as an indication that the I-131 content of milk was below the
limit of detectability on a routine basis, thus being in Range 1.

Exactly what steps must be taken if the prediction indicates that an installation
might be in Range 3%
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If the Range 3 area includes private lands, then corrective actions are
required, lowering I-131 levels in the environment to ensure that the
upper level of Range 2 will not be exceeded. This involves quantitative
environmental surveillance and the application of effective control
messures.

Can the iodine be ingested from sources other tham milk?

A certain amount may find its way through leafy vegetables but this path
is rather minor.

ITs the situation considered *o be serious?

At present this is considered a borderline case but if the iodine release
is further increased careful steps should be taken.

How can it be ascertained that the 1limit is not exceeded?

It is proposed to enter into a cooperative agreement with a childrens!?
clinic, asking the pediatricians to take a thyroid count of the children
during their regular physical checkup, thus accumulating data from a large
nunber of children at various ages. Arrangements should also be made with
meat packers to measure the thyroid count of cattle. Milk samples should
ve obtained from the area checking them regularly. In the case of both
the childrens? thyroids and the milk the limits of detectability with
present methods are probably reached. It should be kept in mind that meny
children use canned milk which does not present an iodine problem.

What variations are allowed from the average?

If individual cases do not exceed 3 times the average intake level calculated
from the intake gulide number the situation is considered acceptable.

What is the equilibrium concentration in the body when the individual inhales one-
tenth MPC of I-131?

A. C. Chamberlain (A.E.R.E. Harwell) estimated that 107% microcuries/gram
of grass (about 0.1 microcuries/mg) would be found after eguilibrium with
10-12 microcurie/cc of air. The FRC intake guide (upper limit of Range 2)
corresponds to about 10-3 microcuries/ma, i.,e.y a factor of 100 less than
Chamberlain's values. Thus a level of 10-1* microcurie/cc would be expected
to produce 1,000 micromicrocuries/m2, finally resulting in 100 micromicro-
curies I-131 per liter. The deposition on the grass rather than the air
concentration controls the permissible level.

No actual data are available for humans bubt in case of cattle the intake
continues to increase for 3 or 4 days and then it levels off. It is assumed
that the situation is similar for humans.
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Is there any inconsistency between the airborne MPC and the activity on the grass?

The two figures are comparable; the same thyroid activity will result from
either definition.

Are there any attenuating circumstances concerning the release?

Fortunately the milk originating from the catitle in the restricted area
is not scld otherwise the whole restricted area definitely would be in
Range 3.

How does the change in ruling on the stack release affect the Laboratory's opera-
tion?

The meteorological conditions were not considered before; according to the
new ruling it has to be taken into account and the Laboratory must check
persons and animals to make sure that the conditions are met.

Are there any other questions which must be considered in this connection?

The weapons tests started recently by Russia might cause a further reduction
of the permissible release of the individual installations.

Are the maximum values well established at the present time?

These values must be tied down more precisely. The Federal Radiation
Council?s ruling signed by President Eisenhower has the force of law for
federal agencies. Before these figures are published they are discussed
and the data are made available in the form of pre-publication copy. The
guide advises that if the federal agencies camnot comply with specific
questions the limiting values may be exceeded but the decision must be
carefully documented.,

What is the situation at the nationzal laboratories?

On the basis of an informal review it has been found that radicactive
releases at all the national laboratories do not exceed the proposed new
limit.

Where does the iodine originate?
Probably most of it comes from the processing of I-131 in the Isotopes
Division but a certain amount in the atmosphere in 0Oak Ridge must originate

from Abbott Iaboratories which also processes radiociodine; however, their
contribution is not known at present.

Are these sources of radiocactive iodine released into the atmosphere definitely
proved?

Only circumstantial evidence is available at present; the monitoring program
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must be continued in order %o ascertain the source of every release. How-
ever, the data allow to draw the conclusion that the Laboratory's ilodine
release to the atmosphere is very close to the maximum permissible level.

Was the HRT stack also checked?

During the operaticn of the reactor the stack contributed a ceriain amount
of radioiodine. While the evidence is incomplete, in the opinion of the
Operations Division’s personnel itwas much less important than the 3039
stack.

Does the release to the atmosphere coincide with icdine operational runs?

There is a definite correiation as it was shown in the previous meeting cf
this Committee¥. As a general rule the iodine release occurs after the run
when the waste lines are vented.

What steps are taken to prevent the escape of iodine?

A charcoal adsorption unit was placed in the system. On the basisz of wveork
performed at Hanford it is estimated that this unit has 99+ efficiency for
about 100 ppm iodine. On the other hand, the iodine concentration is by a
factor of about one billion less and only a 50% efficlency obtained.

What is the path of the iodine released to the stack?

In the past the bulk of the iodine at the ILaboratory used to come from the
cell ventilation system, more recently most of the iodine originates at

the vessel off-gas system. As a general rule, nothing can be done with the
material in the cell ventilation system.

How are these streams purified?

The cell ventilation stream goes through an absolute filter and a charcoal
trap while the vessel off-gas goes through a scrubber. The new caustic
scrubber has been in operation for about 6 months but its efficiency is

not known; it probably removes 98 to 99% of the iodine but at least a size-
able fraction of 1% still goes through. The effluent stream then reaches
the Operations Division?!s scrubber but it is so diluted at that point that
the removal efficiency of the residual contamination is probably cuife
reduced.

What is considered to be the best method to remeove the lodine from the waste stream?

As mentioned above, work performed at Hanford indicates that only charcosl
zan be used for this purpose.

#* See Minutes of Meeting Held on August 21, 1961.and page 8 of these Minutes.
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Are experimental data available correlating the air activity with processing work
at the Laboratory?

One such set of measurements representing the activity on the membrane filter
of the charcoal cartridge placed at the bottom of the 50-ft sample line con-
nected with the 3039 stack is presented on the graph in Appendix C which shows
the correlation between activity and time. The dates of July 10 and July 17
represent the start of an ilodine processing run in the isotopes area. The
graph shows that during the first 9 days of the month no noticeable activity
could be detected. An increase can be noted on the 10th, tapering off during
the week and showing another peak on the 1T7th. Another high activity peak
noted on July 2lst correlates with a distillation process in the icdine plant.
On the same two days short-lived fission products were also processed together
with the iodine. In all, the measured values account for more than 99% of the
iodine-131 activity.

What amounts of iodine-131 are processed in each run?
About 200 to 300 curies are processed. in each run.
Could this figure be reduced in order to avoid these activity peaks?

The present batch size was adopted for econmomical reasons; a drastic reduction
of the batch size would remove the Laboratory from the lodine supply business.
In addition it should be remembered that the purification factor decreases
with decreasing amounts.

What can be expected if the iodine release rate is greatly increased as a result
of the increased nuclear power operations? Isn®t it probable despite the improved
cleanup methods the actual amount released to the atmosphere will continue to
increase beyond the permissible level?

When that point is reached the industry will probably take over a large
portion of all the iodine business and the production will not be concen-
trated in the Oak Ridge aresa.

What is the present situation at the Abbott Laboratories?

The details of the process used by Abbott Laboratories are not known. They
irradiate their material at the Westinghouse reactor. The iodine is dis-
charged essentially at ground level resulting in a higher concentration but
less spreading compared to a release from a  high stack. It is not known
how successfully the iodine is scrubbed out from the waste stream.

Is it possible that other sources at the Laboratory release I-131 into the atmos-
phere?
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This cannot be established definitely at the present time.

Could the air stream be sampled before the scrubber?
Although feasible such an operation presents technical difficulties.

Do the data obtained by Health Physics and Operations Divisions agree?
The Health Physics Division data are consistently higher because most of
the causes of sample loss have been eliminated. In the old sampling
method & significant portion of the iodine, ruthenium and some other
components were lost because of the great length and abrupt bends of the
sampling tube..

Is only the I-131 considered in the survey?

No, others are also considered (see Appendix A); however at present I-131
is considered the controlling radionuclide.

1
Submitted by _7:¥§\ﬁvvxgmq L‘ngxzz;/////,

Francois Kertesz, Execyjtive Secretary
November 24, 1961 Laboratory Director®s Review Committees

FK :tMcH
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APPENDIX A
INTRA-LABORATORY CORRESPONDENCE
Qak Ridge National ILaboratory

August 18, 1961

TO: W. He Jordan, Chairman
Waste Effluents Committee

FROM: B. R. Fish

SUBJECT: Tabulation of 3039 Stack Monitoring Results for the Period
Between April 24, 1961 and August 7, 1961%

Presented in Table I is a tabulation of the first three months cf 3039
stack monitoring results. The exponent beneath each nuclide symbol is
to be multiplied by the table value to obtain the concentration of each
radionuclide in wmc/ce.

The concentration values in Table I are calculated from analytical results
assuming uniform release throughout the sampling period. Since this may
not be a completely correct assumption, some limits of accuracy are pre-
sented in Table II for the most frequently occurring nuclides based upon
a sampling perlod of one week.

Table XTI lists the estimated amounts of 1131 released per week from the
3039 stack. Between April 24 and August 7, 1961, there was an average of
1.68 curies of I13l released per week.

¥ Data obtained by J. W. Youngblood

JWY :pc :bMcH

Attachments (3)
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TABIE IT

% Deviation of Calculated Time Integral
Concentration from Actual Average Weekly

Radionuclide Concentration. (Maximum Range)
Co60 + 1%
5070 + 1%
vt + 4%, -5
ZJ:'95 + 1%
M + 7%
Ru106 ¢ 1%, - 0.4%
3t +33%, - 274
os13% + 1%
ot + 1%, - 3%
Pmlw + 1%

131

*¥0Observation of daily samples indicates that the I release rate

is sufficiently distributed throughout the week that the likely
error in assuming uniform release is of the order of + 5%.




TABLE ITY

2
ESTIMATED DISCHARGE OF Il“'l PER WEEK FROM 3039 STACK

j___133_

SAMPLING PERIOD RELEASED
-1961- {Curies/Week)

L/2k - 5/1 1.06

5/1 - 5/8 0.36

5/8 - 5/22 (Average for 2 weeks) 2,98

5/22 - 6/5 Sample Lost

6/5 - 6/12 1.82

6/12 - 6/19 o2k

6/19 - 6/26 0.53

6/26 - 7/3 0.16

7/3 - 7/10 0.09

7/10 - 7/17 1.23

7/17 - 7/2k 2,50

7/24% - 7/31 0.62

7/31 - 8/7 3.3k

13 Week Average 1.68
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APPENDIX B

INTERPRETATION OF AVATLABLE I-131 ENVIRONMENTAL MONITORING DATA*

B. R. Fish

The estimate of 4 curies/week, would Indicate that the city of Oak Ridge
and other areas of concern are probably not in Range 3 but more likely in Range
2. These conclusions are supported in part by the results of the analysis of
numerous grass samples and of a few milk samples, collected from the relatively
small areas concerned. Although the average daily I-131 intake of the most
exposed members of the general population lies probably not higher than about
in the middle of Range 2 (as a result of ORNL operations), nevertheless, in view
of the many uncertainties in the required chain of assumptions it is advisable
to hold the average release rate down to or below the present value of about
1.7 curies of I-131 per week. Since a rather large area may be in Range 2 and
because it seems likely that the Laboratory will be required to comply with the
recommendations of the FRC, the Applied Health Physics and Health Physics Tech-
nology Sections have already initiated an expanded milk and grass sampling pro-
gram and have increased the sensitivity of their routine methods for I-131

analysis so that samples indicating the lowest range, Range 1, can be identified.

¥ These estimates may be modified in light of more complete environmental data

to be collected in an expanded I-131 monitoring program.
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W. H. Jordan, Chairman
T, A. Arehart

W. A. Arnold

K. B. Brown

F. Kertesz

E. Lamb

M. L. Nelson

General Discussion of Radiocactive Waste Disposal Programs

Chairman Jordan announced that this session will be devoted to a general discus-
sion of information collected during the previous sessions. This will give Com-
mittee members an opportunity to express their opinions before the Committee winds
up its activities for this year by preparing recommendations to management.

Iiguid Radicactive Waste Disposal

Satisfaction was expressed with the report that all the liquid radicactive waste
of the Laboratory is now discharged into trenches and no liquid is sent to the
open pits. It was also noted that very little ruthenium is released into the

new trenches. This favorable situation is probably due to several factors: the
amount of ruthenium released is greatly reduced because the pilot plants are not
in operation and part of the ruthenium is held back in the chemical treatment
plant and settles out in the ponds. The amount of high-level waste still reaches

about 7,000 gallons per month.

Although it cannot be actually proved which areas are responsible for the balance
of radiocactive materials released to the waste system it is hoped that the situation
will be much clarified when the monitors are installed as planned.

The continuing seepage from Pit 4 will probably be solwed only when the filling
operations of the pit are completed. The high rainfall this spring complicated
the problem. Use of concrete to bind the residual water chemically might be

desirable from technical viewpoint but it is not economically feasible. Present
plans call for filling the pits with dirt and shale. It is hoped that the whole

operaticn can be completed in one year.

At the time of last year's review a request was made to evaluate the usefulness
and life expectancy of concrete tanks. This evaluation has not been received by

this Committee.
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Solid Radiocactive Waste Disposal

At the time of the last review of the solid radicactive waste disposal program*
the Committee expressed some concern that as much as 5 acres of ground are used
up every year. Cost estimates of the expenses involved in reducing the volume
of the solid waste and incineration prior to burial were requested at that time.
According to recent studies the estimate of 5 acres per year is somewhat exag-
gerated; this figure is due primarily to the large amount of rubbish resulting
from the 3019 accidents at the end of 1959. The current estimates are revised
downward to about two acres per year.

At present the laboratory serves as the only radiocactive solid waste disposal
area for the whole eastern part of the United States. The situation could be-
come even more pressing when large scale power reactor operations start. On
the other hand, a new eastern burial ground will be made available within one
year in New York State; this should considerably reduce the load of ORNL solid
waste disposal area as about 50% of the solid radicactive waste originates from
off-site at present.

According to present studies, disposal in salt mines appears to be very promising;
however, the ground must be government-owned.

The present plan is to survey all the facility and burial areas in Melton Valley
setting aside areas especially suitable as construction sites releasing the areas
between these sites for burying radioactive waste. The purpose of this study is
to avoid using up conveniently located good building sites in the immediate vicin-
ity of the laboratory. If it appears that the eastern burial ground will indeed
be in operation within a reasonable time the incineration studies will not be
strongly pursued because there will be much less economic necessity for such op-
erations.

Removal of solid radicactive waste from the Laboratory site to the burial ground
is well regulated. Plastic-lined yellow cans are used for collecting the material.
When the can is filled the liner is sealed and a metal top is put on the can. The
can is then checked by a health physics surveyor. Unfortunately, the rules are
occasionally violated.

It was agreed that although the solid radiocactive waste disposal methods were re-
viewed quite extensively last year it appears deslrable to obtain additional infor-

mation on this subject.

Gaseous Radloactive Waste Disposal

Referring to the gaseous waste disposal practices of the Isotopes Division¥*¥ it
was pointed out that after a recent run only negligible amounts of icdine was

¥ See Minutes of Meeting Held on September 12, 1960.
*¥%¥ See Minutes of Meeting Held on September 5, 1961.
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found on the filters while the caustic solution in the second scrubber (which is
used primarily as a back-up for the system) contained only 50 to 80 millicuries
of iodine out of a total of 8 curies processed during the run. This indicates a
very good efficiency for the system and no further substantial lmprovement can be
expected.

Several Committee members agreed that the gaseous radiocactive waste disposal was
markedly improved since last year; however, it was pointed out that the situation
will be even more unfavorable when the new Federal Regulation reducing the maximum
permissible levels for iodine by a factor of about 30 becomes effective.

It was polnted out that the gaseous waste disposal program involves the coopera-
tion of several divisions such as Operations, Isotope, Instrumentation and Controls,
Health Physics, and Chemical Technology Divisions. In order to ensure cooperation
of these groups, C. Chester was recently appointed to coocrdinate the various phases
of the program. The currently available technical data are spotty and cannot be
used for meaningful management decisions.

It will be attempted first to put the available instrumentation in good operating
condition, assessing the data collected at least qualitatively in order to establish
the time of the release with reasonable certainty. It is hoped that at a later time
guantitative determinations and even detailed isotopic analyses of the released
materials can be obtained.

Development of a proper sampling technique presents the chief difficulties. Three
holes provided with probes are available at the stack. If the dimensions of these
probes are incorrectly chosen or i1f the suction is not suitable, it is possible
that some of the material and the sampling instrument will receive only the fine
fraction but not the heavy particulate material. The detecting instruments them-
selves are considered to be in good order but the data obtained are unreliable
because of this diffliculty of obtaining representative samples. It is hoped that
these questions will be solved by the new coordinator.

Plans are being made to bulld a water-tight scaffolding and shelter at the stacks
in order to protect the instruments against rain. Duct monitors will also be
installed to identify the parties who released radiocactivity to the stack. While
in some cases nothing can be done about it at the time, it is hoped recurrence of
such practices can be thus prevented.

The qualitative instruments are ready for installation although details of the
gquantitative system are not available yet. Unfortunately shortage of craftsmen
prevent the complete installation of the system. A vigorous management support

is needed for obtaining the priorities needed to install the equipment. Although
emergency work orders should be used only for safety equipment the great manpower
shortage in the shops force the Iaboratory to use a complicated system of priorities.
It was felt that the Committee could lend assistance by recommending a high priority
for this project. It was pointed out that even though the first phase of the moni-
toring system is only partially installed, the Laboratory in general has a much
better gaseous waste monitoring system than other AEC installations.
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The fallout monitors operated by the Health Physics Division are very useful for
detecting the activity released, but the data are available only after a lapse of
time and are more useful for confirming facts than controlling the release.

While the filters installed reduced considerably the particulate activity there
are no sufficient data available to define the dangerous concentration of parti-

culates in air.

The preliminary recommendations and conclusions reached during the deliberations
of the Committee will be discussed at the time of the final meeting at which time
the final recommendations to management will be prepared.

October 13, 1961
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November 1k, 1961
To: F. R. Bruce
Re: Waste Effluents Meeting of October 3

Inmadingtheexcenmtmnntesof%hamﬁngcnthe
solid vaste burial ground, I am struck by the land
hungeyr of this operation. At the present rate of
burial, hswlangmlditbebefomwehamemland
left? Doesn't it seem to you that the matter of com-
pacting the sollds is rather urgent?

UihaGiivee SIGNED BY
ALVIN M. WEINBERG

Alvin M. Veinberg
c

ce: F. Xertesz

»~ J« A. Swartout w..\g,_\\% "
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Dol Wgmans 1l
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W. H. Jordan, Chairman T. A. Arehart
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E. Lamb W. M. Stanley, Jr.

M. L. Nelson

Operation of the Sclid Waste Burial Ground

Case reviewed the procedure of disposing solid waste at ORNL. The Laboratory
serves as regional burial ground for three types of radiocactive waste suppliers:
the licensees who obtained permission to use radiocactive isotopes, federal agencies
and the "cost plus" type AEC contractors. As a result of the wide publicity of
this fact the number of shipments which used to be fairly constant showed a sudden
increase as the operators found an opportunity to get rid of waste which in some
cases was accumulated for many months or even years. Variation of the amount of
waste received is due to the practice of the large "cost plus" contractors such

as Argonne and Knolls which send their radiocactive waste semiannually to the Labora-
tory for disposal. The same thing also applies to several federal agencies and the
armed forces.

About half of the waste comes by rail and the other half by truck. Shipment by
truck is much more convenient from the viewpoint of actual disposal; on the other
hand, rail shipment is quite advantageous for people who handle large volumes of
accumulated radiocactive materials.

The nature of the material is quite variable: the shipments may include low-level
materials such as contaminated paper, packed in 55 gallon drums, or ion exchange
colums from an army package reactor which, with its shield, may weigh as much as
20 tons and requires special handling equipment.

It has been noticed recently that several state governments are interested in es-
tablishing their own burial grounds in order tc attract nuclear industry. Positive
steps have been taken already by New York and Kentucky; in addition, Illinois
recently passed regulations allowing radioactive waste disposal within the state.

The Laboratory charges $O.7O/ft3 to the licensees and $O.50/ft3 t0 the federal
agencies and the "cost plus" type contractors. Most of the material comes from
the latter group. Liaison between the customers and the Iaboratory acting as
burying agent is very satisfactory; the shipments are routine and do not present
special problems.
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In order to take advantage of this service the customer must fill out a standard
waste disposal order form in triplicate. In the order form, the nature of the
waste is described indicating whether it is loose or compacted, whether it con-
tains paper, rags or similar combustible materials. The type of packaging is
also indicated and it is stated that the material is not explosive and not re-
active; in particular, that it will not react with water. The isotopes contained
and the curie level of the shipment are also indicated. Materials which present
special hazards such as potentially explosive or reactive materials including
zirconium metal powder, uranium chips, NaK, etc. are not accepted for burial.
The answers and statements are reviewed at the Laboratory and accepted in the
name of the Commission. If the shipment appears to be questionable other means
are proposed to provide relief to the customer.

Hazards Discussed and Safeguards Suggested

What steps are taken to dispose of potentially explosive or reactive waste ma-
terial?

Such materials must be made non-reactive by the shipper before they can
be accepted.

Does the income from the disposal operations cover the cost?

During the last year a profit of $58,900 was realized, so the operations
can be considered as moderately lucrative.

Is it expected that this profit will continue?
Whenever profit is shown, there is a pressure to reduce the cost. It
should be emphasized that the cost figures do not include depreciation
and several other factors.

What is the motivation for establishing a regional burial ground here?
Inasmuch as the AEC is in the radioisotope sales business, it must provide
a corollary in the form of a disposal ground, and until states take over,
long-term controlled land (such as federal sites) must be utilized.

Has reactor waste been considered?
At present most of the contributors are isotope users; however, it is
expected that with the advent of power reactor operations the radicactive

waste of reactors will become much more important.

Have other sites been considered for the Eastern Burial Ground?

It is hoped that other places will be found because the local problem is
very pressing. Although western salt mines were seriously considered no
actual new burial grounds have been opened until now.
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What percent of the solid waste buried originates outside of the Laborstory?

At present the distribution is about 50% from ORNL and 50% from the
rest of the eastern part of the United States.

Are these percentagetfigures based on curie level or on weight?
It is the practice in solid waste disposal to measure everything by volume.
How does the cost of the business compare during recent years?

During 1959 the cost was about $60,000 against an income of $40,000; in
1960 the cost went up to $70,000 and the income to $60,000 while in 1961
the income is estimated at $150,000 and the cost at $90,000.

Have difficulties been experienced with reactive materials?

There was a sodium fire at the burial ground about three years ago. Since
then no problems have been encountered probably because of the careful
review of the material prior to shipment.

Are the operational details presented in writing?

The policy of operation is being prepared Jjointly by the Engineering and
Mechanical and the Health Physics Divisions. It will be published probably
in the Health Physics Manual.

What is the present status of radloasctive waste disposal at sea?

There 1s a great pressure against sea disposal in Congress. In addition,
it was found that the stricter packaging requirements make disposal at sea
more expensive than land burial. Several commercial firms involved in the
collection of radioactive waste stated they started making profit only
after the 0Osk Ridge burial ground was made available.

It should be mentioned, however, that there is a wide area of disagreement
on this subject as evidenced by the fact that the British pump their radio-
active waste two miles out from land into the Irish Sea. Strong political
pressures would make such an operation impossible in the United States.

What other burial sites are available in the United States?

The only other large burial ares is located in Idabo. Another one is
available at Hanford but it is reserved exclusively for the local waste.
Hanford Engineer Works recently entered in negotiation with a neighboring
Indian tribe to purchase some of their tribal land for burial.
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What alternate waste disposal methods are under consideration?

Some testing and experimentation is carried out at lLos Alamos, in
Philadelphia and at the Argonne and Brookhaven National Laboratories

on incineration techniques while at ORNL compacting studies are pursued.
There is great need to enlarge the scope of these studies but unfortu-
nately no research and development funds are available at present.

Are these studies promising?

If successful, quite probably the waste originating both from the Iabora-
tory and from outside sources could be compacted to about 10% of its original
bulk thus considerably reducing the burial area requirements. If stronger
financial support will not be forthcoming it will be attempted to find
comuercially available machines to do this work.

Has consideration been given to establishing burial grounds elsewhere?

The western landlocked states represent an ideal spot for burial grounds

but transportation to the remote locations is too expensive. In order to

be competitive the volume of the waste must be first reduced by incineration
or compacting before the material is transported to western disposal aress.
The great distance affects the cost to a greater extent than packaging be-
cause the truck transporting the waste must come back empty.

Were shipments arriving at the Laboratory refused because of improper packaging?

Although such a condition causes difficulties at the Laboratory, no ship-

ment is refused; it is deemed that more problems would be created by refusing
the shipment than by accepting the improperly packaged material. As a general
rule it can be stated that the shippers of radioactive waste are quite cautious.

During the last yearly review it was found that well monitoring indicated that only
a very small amount of radiocactivity found its way intoc the wells. Has this situ-
ation changed during the past year?

The activity that finds its way into the wells is extremely small - less
than 1 curie. No trouble is expected to originate from Burial Ground No. 5
because the material received has been carefully buried.

Do special problems arise during the disposal operations?

Although in principle reactive materials are not accepted, liquid metals
must be disposed occasionally. As the nature of the material is known
ahead of time it is sent to an isolated area in a steel can provided with
a vent and will be allowed to oxidize slowly in about two years. Such
special handling, however, is very costly.
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Did any problems arise in choosing the area of the burial ground?

The location of Burial Ground No. 5 was recommended by Health Physics
Division experts who indicated that it has the required underground
strata for disposal. However, although it represents an ideal spot
for a burial ground, C. E. Winters pointed out that that area is too
valuable to be wasted for burial only in view of the fact that the
Melton Valley area is being developed as a reactor site and radio-
chemical operations area. After the Fast Burst Reactor 1s completed
there will be two bare reactors (the TSR being the other one) in this
region thus necessitating a large exclusion area. The HFIR, the MSRE
(in the old ARE Building) and the Transuranium Facility (TRU) will
alsc be located in the immediate vicinity.

In order not to sacrifice otherwise suitable locations by using them
for burial of radiocactive waste, the Engineering and Mechanical Division
reviewed the rest of the area draining westward and found nine sites
which are suitable for reactors or high-level radiochemical plants.
Tentative plans would place the pebble bed reactor in this general

area, bordering on a corner of Burial Ground No. 5. For this reason,

it was decided not to use that corner of this burial ground thus re=-
moving about 30% of the original area assigned for burial. The rest

of the burial ground will continue to be used.

Have other areas been surveyed for this purpose?

The Engineering and Mechanical and the Health Physics Divisions reviewed
the whole area outside of the new TVA fence. About 50 acres, sufficient
for about 10 years at the present consumption rate, have been set aside

and will be carefully studied by drilling test holes. In about two months
more specific recommendations can be made on the basis of the data obtained
from these drillings.

Is it planned to use the areas between the reactor sites for burial?

Such areas woidd be used only as a last resort for burial. A circle
with 1000-ft radius will be left in every direction.

Has the drainage of this area been reviewed?
All the planned facilities will be within the Melton Valley (White Oak

Creek) water shed. Beyond the water shed toward the east an area has
been reserved by AEC for possible future power reactors.

Would new construction activities cause problems at the burial areas?
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It is known that the State Highway Department intends to reline the White
Wing Road from the bridge to the Turnpike. Special care will be taken not
to infringe on areas set aside for ecological studies and for waste dis-
posal.

Recommendations :

The Committee recommends to place a greater effort on compacting and incineration
studies. Successful solution of this problem would result in great savings of
valuable land areas and accordingly it is felt that this fileld deserves greater
support than it is glven at present.

o -
Submitted by Thamies ‘/\W"@g\/

Francois Kertesz, Executidve Secretary
November 8, 1961 Laboratory Director?s Review Committees
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Problems Presented by Ileakage from Trench No. 6

Chairman Jordan announced that management requested the Committee o review the
situation arising out of the recently noticed leakage of radiocactive materials

from Trench No. 6.

Cox described the present situation. The trench in gquestion has been in use since
September 10. On October 5 sampling revealed the presence of strontium in a seep
below the trench. Up to this occurrence none of the earth disposal systems ever

failed to retain strontium. The seep occurs about 100 yards below the trench; the
licuid seeping through amounts to 0.15 gallons/minute. It is intended to prepare

a synthetic soil column by adding clay and shale to the seepage area. Instructions
were given immediately to stop release of radiocactive waste into this trench. The
On the

chemistry of the waste system is currently being studied by S. J. Rimshaw.
basis of previous studies it appears desirabde to add caustic solution to the
trenches. As long as this trench cannot be used, Pits No. 2, 3 and 4 will be used
again. It is of interest to note that Trench No. 5 which has been in use for more
than a year still operstes satisfactorily. The reason for this failure might be
due to geological or hydrological properties of the region.

Delaguna reviewed the problem from the geological viewpoint. The recommended loca-
tion of the trenches was chosen on the basis of experiences gained with the open
pits. Reference is made to the "ORNL Seepage Pit Requirements"” which was published
in the Health Physics Annual Report for July 31, 1957 (ORNL-2384). A copy of these
requirements is included in the attachments (received after the meeting).

Pits No. 2, 3 and 4 were located on a ridge with a steep slope east of Pit No. L.
Bed rock in the area of the pits and trenches lies in beds extending east and west
and dipping south. Pit No. 1 was used for only a short time and its use was dis-
"~~~ continued quite some time ago. Pit No. 2 operates quite well passing 3,200 gallons/
day; 1t contributed only small amounts of ruthenium to the lake. Pit No. 3 passes

ChemRisk Document No. 2374 (120f 12)

about 1,000 gallons/day. Most of the liquid moves out in a direction parallel to
the bedding of the weathered shale; the unweathered shale below a depth of about 20
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to 30 feet 1s nearly completely impermeable., The side of Pit No. 3 has some lime-
stone ledges which at first were suspected of forming long cracks or channels, but
after the pit was filled no such channels were observed. Limestone beds in the pit
area have not been responsible for rapid liquid movement but the shale was found to
be much more useful for retaining activity than the limestone. If percolation from
Pit No. 3 had been more rapid it would have been more successful but it was blocked
partially by the location of Pit No. 2.

it No. 4 was bullt below Pit No. 2 and uncomfortably close to the steep bank to
the east. While there was some concern about this locatlon, in view of the ac-
ceptable operation of the other two pits the location was approved; however, a
"patrol road" was built below it in order to monitor for possible seeps. Cbser-
vation wells were bullt in this area both before and after the pits were in actual
operation. After the pits had been in operation for some time these wells showed
the presence of ruthenium and a small amount of cobalt.
Evidence was obtained later that Pits No. 2 and 3 were above the water table when
built, however, after the pits were operated for a certain time the water table
rose as 8 result of the seepage and merged with the liquid level in the pits.

Flow from Pit No. 4 was found to be as much as 20,000 gallons/day. The movement

of the liquid is both to the east and to the west parallel with the bedding; very
little movement of the liquid is observed across the bedding. The end walls con-
tribute virtually nothing to the seepage. Because the waste moves out of the pits
in a direction parallel with the beds it appeared logical to build a narrow pit

at right angles to the beds, filling it with broken stone. Such a narrow trench
filled with stone and covered with dirt would fulfill the same function as the open
pits while reducing the radiation field, which on occasion has reached 5 r/hr around
the open pits. On the basis of these considerations we recommended a nearby ridge
which had a level top and at this site a narrow trench (Trench 5) was dug to a depth
of 15 feet. This was filled with rock covered with dirt and when placed in opera-
tion performed satisfactorily. Since the trench was put in service the water table
level has risen by 10 to 15 feet but it is still well below the level of the trench.

In order to study the distribution of activity around the pits auger holes were
drilied 5 feet from the edge of Pit No. 2; later similar holes were drilled opposite
Pit No. 4., Sampling the liquid in these holes showed only very small amounts (a few
counts per minute) of cesium or strontium; however, it should be emphasized that
sampling by means of auger holes does not give the data for a complete, quantitative
material balance. A detailed report on this attempted sampling is in preparation.

When Pit No. 4 is completely sbandoned and filled in, it is expected that the water
table will drop. This will leave the strontium and cesium activity suspended in
the shale immedlately adjacent to the pit and above the water table. This will also
be the case with Trench 5; the case of Pits 2 and 3 is uncertain.
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Trench No. 5 has operated quite well for over a year taking care of about 1/2
of the intermediate-level liquid radioactive waste from the Laboratory. It was
then decided to build another similar one, and a reconnaissance was made of a
nearby similar ridge. On the basis of this examination two possible sites for
Trench No. 6 were suggested for further study (see attached map). Experience
has shown that i1t is unwise to attempt to estimate the depth of the water table
under these ridges and test holes were recommended. One of our test wells near
where Trench No. 6 was actually built showed depths to the water table of from
14 to over 20 feet, but the minimum is probably less. In view of the seasonal
variations the exact depth of the water table below Trench No. 6 is not known
but while it was being dug the shale was dry to a depth of 15 feet., On the basis
of past experience it is quite possible that the water table will rise above the
bottom of the trench in wet weather, even after the trench is abandoned. The
depth to the water table at the suggested locations is greater.

Although some shallow auger holes were apparently drilled, neither the sites sug-
gested nor the test drilling recommended were actually made use of. The first
observation wells around Trench No. 6 were drilled after the trench was in service.
The first observations were made about 10 days ago (October 5) and the depth of
water in these wells (seven) varied from 12 to 18 feet. It was this very shallow
depth to water that lead to the search for the seep below the trench, and it should
be kept in mind that the highest water table will come in January or February when
the weather is rainy and the effect of evaporation i1s negligible. Also the flow

of seep will probably increase materially at this time. There is some limestone

in the area of Trench No. 6 but it is unlikely that it contributes materially to
the flow of waste to the seep. In checking the various holes wvery little activity
was found in the ones north of the trench but in the three holes to the south quite
considerabhle amounts of activity were noticed.

When the trench was bullt on this site it was felt that 1t would percolate through
the shale too slowly; actually the present rate is 4,000 to 5,000 gallons/day. The
evidence suggests that as the water table came up due to seepage from the trench,
the flow was concentrated at a shallow depth into the draw to the south. Logging
the holes with a GM Probe suspended on a cable shows concentrated flow in this one
direction. There is little or no flow through the shale in depth, largely because
of the location and orientation of the trench.

If waste continues to pour into this trench the water table will continue to be

high and the radiocactive materials absorbed on the shale will be scaked and leached
annually by the ground water. Geologically the trench has been improperly located;
however, potentially favorable locations for trenches are still available assuming
that test drilling shows a favorable depth to the water table. Construction of a

new properly located trench appears to be more desirable than trying to improve a
basically poorly located one. The effectlveness for long-term retention of strontium
by attempted remedial action at the seep is problematical.

Although some auger holes were drilled 1n one of the locations suggested for study
no systematic investigations of these areas has yet been made. A detailed topo-
graphic map of the area would be desirasble. The presently available topographic
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map was made from aerial photographs but because the area is heavily wooded the
topography is not accurate. It should be emphasized that even under the best
conditions there is a certain amount of gamble in any trench location, but that
careful site selection (including test drilling) can reduce the hazard.

In the discussion it was brought out that the actual choice of the site of Trench
No. 6 was made by Engineering and Mechanical Division on the basis of cost esti-
mates. It appears that at that time the possible geological objections were not
known to them. A large amount of the $30,000 cost of the trench is due to the
construction of the required new pipe line. Construction of the trenches was
pushed in order to make them available as rapidly as possible for replecing the
open pits. Proposed treatments to improve the present situation include sealing
the top and the use of stabilizing compounds.

Lasher gave the curie amount of radioactive materials in this trench: strontium-90,
110; strontlump89, 15; total ruthenium, 52; cesium, 338; rare earths, 130. These
amounts are negligible compared to those in the other trenches and pits. In order
to make sure that this material will not migrate anywhere else the whole trench
will be covered over.

Jacobs reviewed the problem from the chemical wiewpoint. Strontium causes the
chief concern; the cesium is much less important. Recent pH measurements at the
seep showed that the solution pumped out had a pH of 10%¥. In the past few years
these solutions contained an average of 0.2 molar NaOH. Accordingly, the hydroxyl
concentration is considerably reduced; the soil acts as a weak acid buffering system
neutralizing the basicity of the solution. The pH value of the Conasauga shale is
between 4.5 and 5.2. Addition of 0.2 molar sodium hydroxide solution in the shale
will have a neutralizing effect at a considerable distance from the point of intro-
duction. While the hydroxyl concentration of lower pH solution will be lowered much
nearer the point of dlscharge, strontium in the waste amounts to about 100 curies
as compared to a total activity of 400 to 500 curies. In the past about 85% of the
activity was due to cesium, 1 to 2% te strontium. It is known that whenever the
pH value is low the strontium will start to move and it should be remembered that
the soil in that area is loaded with calcium. There is too much calcium in the
soil to make possible much pickup of the strontium and accordingly any strontium
that is already moving will continue to move and will not be retained. However, if
the pH is increased to a very high value and the calcium is replaced by sodium then
the situation will be reversed. Thus it can be concluded that the trench did not
have a good opportunity to perform as plamned in view of the pH value of 9.8 at
which calcium hydroxide and even more strontium hydroxide are quite soluble. The
pH value of the seeps at several hundred feet distance is 4.9. Under these condi-
tions, about 80% of the exchange sites are occupled by calcium and sorption of
strontium is low. '

The lowering of the pH is due to decaying plants forming humic acid. From the
behavior of the cesium it can be concluded that the solution passes through the
soil very rapidly resulting in poor contact. This behavior suggests channeling.

- -

¥ Titration indicated a hydroxyl concentration of 0.0k M, corresponding to pH 12.6.
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No complete clay mineral analysis of this site has been made yet; in the original
pit area the active material consisted mostly of illite. Other shale constituents
amounted to about 20%.

With respect to strontium phosphate fixation at high pH values, it should be re-
membered that the strontium phosphate Sr3(P04)2 is more insoluble than the corre-
sponding calcium salt and so strontium will be taken up. At the lower pH values
the compound SrHPO) is more soluble than the CaHPO4 . If strontium containing
waste together with phosphate ions are passed over calcium carbonate, apatite will
be formed. The calcium carbonate as such will not pick up strontium. Only after
the apatite lattice is formed can strontium sorption be initiated. In the present
case the phosphate reaction has not proceeded far enough to start picking up the
strontium. One way to accelerate this is to add phosphate into the waste before it
is released in order to start the first part of the reaction. Rimshaw added that
the pits are filled with calcium carbonate. If the carbonate rocks could be coated
with phosphate the resulting system would be very efficient. A similar method is
used by the French in Saclay. The behavior of this salt is greatly dependent on the
pH: increasing the pH value above 10, the retention of the strontium will be im-
proved but not that of cesium,

During the discussion it was brought out that the analysis of the seep is not con-
sistent with the inventory because all the material does not come out and it is
difficult to determine the exact concentration held on the shale. The opinion was
expressed that the difficulty may be due to a problem arising at the end of the
trench. That area could be closed off with a cofferdam.

Cristy presented the results of the seismographic investigations. Unfortunately at
present the seismographic method is not as precise as would be desirable. At the
time the trench was dug large rock formations were found in the middle of the desired
location. In view of the great cost of rock removal seismographic soundings were
taken in order to determine the depth of the rocks before starting drilling opera-
tions. The instrument based on the determination of the rate of propogational sound
waves stops counting after the first shock wave hits the sensor. The depths can

be calculated from the difference of velocity of the waves which is about 1100 ft/
second in air and 5000 ft/second in solid rock. The soundings gave values of 35

to 50 £t of average depths. In some cases rock was found close to the surface,

No consistent readings were obtained throughout the area. The results only allow
the conclusion that in certain locations there is some rock close to the surface
throwing the seismographic readings off.

Jordan expressed the opinion that it is fortunate the trouble was found so soon.
At present the situation does not constitute a hazard but it would if the waste
disposal would be continued. He felt that the exact reason for the difficulty
and solution to overcome it must be known before the trench can be used again.

Rupp pointed to the great investment represented by the trench and indicated that
it would be very desirable to use them up to the limit of their capacity, perhaps
to dispose 500 to 1000 gallons per day after a safe limit is established on the
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basis of the current investigation. Of course, more data are needed for intelligent
action. No more ditches will be constructed for waste disposal. It is hoped that
the recirculation system to be installed will help reduce the volume of the waste
effluents and improve the situation.

The public relation aspect of the pits still in operation must be considered by

the Committee; the ruthenium which is in the system must be removed. It is very
advantageous that the current waste effluents contain very little ruthenium.

Recommendations :

The exact mechanism whereby the strontium and other isotopes have moved so rapidly
to nearby wells and seeps 1s not understood, although several possibilities have
been considered. The Operations Division plans to continue their investigation in
hopes of salvaging some use of the trench. Meanwhile, no more radiocactive liquid
is being dumped into the trench.

The choice of location of Trench No. 6 appears to be unfortunate in that it is so
near to ground water. It may even be that during the rainy season the level of
ground water may be above the bottom of the trench, even if no liquid is pumped
into the trench. Thus, even after the trench is abandoned there will be continued
leaching of the radiocactivity absorbed on the soil.

The amount of radiocactivity that has been dumped into Trench No. 6 is relatively
swall (some 100 curies of strontium) and does not appear to be a serious hazard.
However, if plans should develop to put some waste into this trench, the Committee
would like to review such plans before they are executed. The Committee endorses
Operations® plan to add caustic to Trench No. 6 and recommends that all waste be
treated with caustic before being dumped into any pit. This should help tie up
the radionuclides in the soil.

Submitted by m«\,ﬁ,po(cw .

Francoi§ Kertesz, ‘Executive Secretary
October 25, 1961 Laboratory Director's Review Committees

FK:bMcH
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR'S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Date: June 25, 1962 Code Number: -
Present: Members Experimenters or Operators

R. N. Lyon, Chairman
W. A. Arnold

K. B. Brown

G. C. Cain

F. Kertesz

Proposed Program for 1962

Using the report of W. H. Jordan, previous Chairman of the Committee,
as a basis for the discussion the waste disposal problems facing the
Laboratory were reviewed. The Committee will attempt to identify prob-
lems before an emergency arises.

It was agreed to consider among others the following questions: the
HRT pond; the situation of the Gunite tanks; the possible increase of
the treatment plant capacity and the problem presented by the trenches.
In addition, the question of chemical contamination by materials such
as chromates has been referred to although it is mnot strictly a radio-
active waste disposal problem. Some concern was expressed on the
limited storage capacity available for high-level waste. The recurrent
problem of the high rate of using up land for disposal of solid radio-
active waste has also been proposed as a subject for review,

It was decided that the problems involved in the location of the new
trench will be discussed at the next meeting. This will be followed
by the survey of the present status and the long range plans of liquid
waste disposal.

Submitted by ?/\M\U?/V) wa”ﬁ
Francois Kertesz )
Executive Secretary

Pra

FK:bMcH
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR’S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Date: July 9, 1962 Code Number:
Present: Members Experimenters or Operators
R. N. Lyon, Chairman T. A. Arehart
W. A. Arnold F. N. Browder
K. B. Brown E. J. Witkowski
D. Phillips (substitute)
W. DeLaguna

Review of the Liquid Waste Disposal System at ORNL

Witkowski presented a short description of the current waste disposal system.
The intermediate-level system involves between 7 and 10,000 gallons/liter of
waste liquids which flow by gravity to a monitoring tank where they are neu-
tralized. Most of these materials come from hot drains and similarly rela-
tively high-activity areas. The liquid is collected in concrete surge tanks
from which it goes into underground cast iron tanks, reaching ultimately the
open pits or the covered seepage trenches. After seeping through the soil,
the ruthenium contained in the liquid passes into the creek while the stron-
tium is retained in the ground. -

Two open pits are currently in use; the third one has been filled and covered
up. It is planned to dig a second trench to supplement the first one which
showed undesirable leakage. On the basis of present experience, the remain-
ing pits probably will be filled by fall.

The process waste system has a capacity of about 500,000 gallons/day. A
portion of this volume passes through the treatment plant but at times, espe-
cially on weekends, almost the whole amount bypasses the plant. Monitoring
instruments have been installed in the manholes telemetering the information
to a central location. An automatic diversion system is also in existence
but for the last year and half nothing was diverted directly to the creek.
The large volume of this process waste was due mostly to a certain lack of
care in operation and to improper piping but the absence of a storm sewer at
the south end of Building 4500 was a strong contributing factor. As a result
of this situation, during the month of May the flow from the 4500 area de-
creased only by 40% over the weekend when most of the activity ceases. It
is estimated that about one-third of the total process waste comes from the
4500 complex. On the other hand, Building 4500 is equipped with a storm
sewer and the furnace water may be diverted directly to it.
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As a result of these rather easygoing - practices many water systems in the
individual laboratories are never turned off. Unfortunately, the Operations
Division does not have enough personnel to contact the persons involved. A
contact man should be designated in each area to check the water consumption.
The situation is under control now but if a new aqueous processing facility
will be installed in Building 3019 the current waste disposal facilities will
definitely be inadequate. For this reason, a bigger and different plant is
planned.

At present the amount of total activity disposed is reduced to about 0.9
curies/month of strontium, most of which originates from the Graphite Reac-
tor's storage canal. The previous chief culprit, the Metal Recovery Canal,
has been shut down. Plans have been made to provide the Graphite Reactor
canal with an ion exchange system.

Instead of simply increasing the capacity of the treatment plant, it would be
preferable to cut down the water consumption. If a larger and better treat-
ment plant is provided, it is quite possible that users will take advantage
of the increased capacity and will relax their own vigilance; the waste ef-
fluents should be cleaned at their source. Operations at the Melton Valley
depend greatly on improved practices of the users.

" At present all the attention is focused on educating the research personnel
not to pour radioactive waste in the ordinary sinks; at the same time an
appeal should be made to them to cut down the water consumption. This could
be achieved by organizing a cooperative effort of the divisional supervisors
and administrators requesting them to remind the research personnel periodi-
cally. The efficiency of a concerted effort was proved by the remarkable
reduction of the activity from 1 curie/day to 1 curie/month.

It is thus hoped that the Laboratory's goal concerning the disposal - not to
depend on dilution in White Oak Creek and in the Clinch River for staying
below the maximum permissible level - will be reached within the near future.
Even though otherwise satisfactory, the present level of the activity dis-
charged is ten times higher than that goal. Half of this amount originates
from the pits and cannot be eliminated until the pits are removed from opera-
tion.

The creek monitoring system has been considerably improved; however, a sampling
station and radiation monitoring instruments are needed at the upper portion

of the system in order to establish the origin of the material released. Seep-
age from the solid waste burial ground may be detected by the monitor installed;
no problem is encountered at present. The former HRT area does not present

any trouble either. It should be mentioned, however, that data from the moni-
tors on the ruthenium from the three waste pits do not balance with findings

at the dam: although 600 curies of ruthenium are discharged, only 20 curies

are found at the dam.

He urged that the Committee réquest operators of the individual facilities to
reduce- the activity and the volume of their process waste.
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Browder reviewed the basic design of the liquid waste operation, emphasizing
that his criticism is directed toward the system itself and not to the manage-
ment of the waste removal operations. In opposition to the position taken by
Witkowski he felt that a plant with a capacity of 750,000 gallons/day is defi-
nitely needed. Recirculation of the water has been considered in the past;
the residue from recirculation passed through the demineralizer would be sent
to the hot waste system. However, calculations made for the pilot plants in
Building 3019 indicated that it is too expensive and would require considera-
ble new piping.

The major difficulty at present is due to the overloading of the waste pits

and trenches; correction of this situation would absorb a large portion of

the $1.7 million appropriated for liquid waste disposal. The pits and trenches
must be allowed to dry up. They are good in principle but they have been pushed
too hard in the past. According to present plans, evaporators would be used

for intermediate-level waste while the high-level liquids would be sent to
storage tanks. The evaporator would reduce the volume by a factor of 10.

As mentioned previously, the amount of activity disposed lately remained
fairly constant between 1 and 2 curies/month; for the 10 years ending in 1959
over 400 curies/year were disposed. The present situation is acceptable but
it should be further improved. The MPC, in the river was not exceeded in any
quarter but during certain weeks in 1959 much higher amounts were released for
short periods. It is also a fact thHat the Tennessee River has the highest
activity of any major river in the United States; 80% of this activity is due
to release from ORNL, the rest to weapons tests. The proposed large treatment
plant would be a great step forward to remedy the situation.

The Laboratory's proposed new liquid waste system would include cooled stor-
age tanks, currently being designed by the Engineering and Mechanical Division;
construction is expected to start next year. It is planned to continue to use
Tank No. W-5 whence the liquids will be sent to a feed tank or a distribution
tank depending on the situation; the bottoms would be sent to Tanks No. W-6,
W-7 or W-8. The total capacity of this tank system is 450,000 gallons.

The emergency impoundment basin is already in existence although it does not
operate automatically yet. Detailed operational procedure will be prepared.

Some time ago it was proposed to build a bypass for the liquid waste at the
dam providing a direct access from White Oak Creek to the river but no authori-
zation was obtained for this work. The bypass would have left the lake behind
the dam; the water of the lake cannot be absorbed as it is already at the level
of the water table. Construction of such a bypass around the dam still appears
to be desirable, keeping in mind that the dam itself consists of a simple earth
fill.
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In Melton Valley, the HRT contributed substantially to the activity in the
creek but no numerical monitoring data are available to substantiate this.
There is a discrepancy in the amount of strontium-90 released; a larger
amount passed through the dam than could be accounted for on the basis of
the release from the Laboratory. The new installations, such as the HFIR
and the TRU Facility require a new collection system, the construction of
which is due to start in the near future. A central waste station will be
provided for the intermediate-level waste, to be kept under the control of
the Operations Division.

The low-level waste in Melton Valley will be sent to special ponds providing
a separate pond for each facility. The HFIR will have two ponds; one of them
with valving which would also serve the TRU and the uranium-233 emergency
containment system. The ponds will have two compartments to ensure that the
liquids will not be discharged until their activity is determined.

Recirculation does not represent the final solution of the Laboratory's
waste problems. Methods based on evaporation will not be in actual opera-
tion within the next two years., It should be remembered that the low-level
waste system is not included in the budget.

Recommendations:

1. The Laboratory Facilities Department of the Operations Division
(E. J. Witkowski) is requested to prepare a list of waste effluent
problems at the Laboratory from the viewpoint of operations without
necessarily considering the financial aspects. The Committee is
interested in obtaining a compilation of the Laboratory's experts
concerning the best possible system.

2. As a general rule, steps should be taken to ensure that the source
of the liquid waste streams are known.

3. The users of the waste system are requested to take positive steps to
reduce the volume of liquid waste they release to the system.

4, The Chemical Technology Division (F. N. Browder) is requested to
supply estimates on the increase of the Melton Valley process waste
after all the new facilities are in operation.

/ .
Submitted by 'l//\ﬂ\/\/\ (10*/) % : /

Francois Kertesz
Executive Secretary

FK:bMcH
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR’S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Date: July 9, 1962 Code Number: -
Present: Members Experimenters or Operators
R. N. Lyon, Chairman T. A. Arehart
W. A. Arnold F. N. Browder
K. B. Brown E. J. Witkowski
D. Phillips (substitute)
W. Delaguna

Review of the Liquid Waste Disposal System at ORNL

Witkowski presented a short description of the current waste disposal system.
The intermediate-level system involves between 7 and 10 thousand gallons/day
of waste liquids which flow by gravity to a stainless steel monitoring tank
where they are neutralized, flowing then to underground concrete tanks and
reaching ultimately the open pits or the covered seepage trenches. Most of
these liquids come from hot drains and similar relatively high-activity areas.
After seeping through the soil, the ruthenium contained in the liquid passes
into the creek while the strontium is retained in the ground.

Two open pits are currently in use; the third one has been filled and covered
up. It is planned to dig a third trench to replace the second one which was
found to be leaking. On the basis of_the present experience, it is hoped
that the remaining pits can be filled by fall.

The process waste system has a capacity of about 500,000 gallons/day. For
the past several months the plant has been operating at peak capacity and

any future increase in volume will have to bypass the plant to be discharged
directly into the creek. Monitoring instruments have been installed in the
manholes telemetering the information to a central location. An automatic
diversion system is also in existence but for the last year and half nothing
was diverted directly to the creek. The large volume of this process waste
was due mostly to a certain lack of care in operation and to improper piping
but the absence of a storm sewer at the south end of Building 4500 was a
strong contributing factor. As a result of this situation, during the month
of May the flow from the 4500 area decreased only by 40% over the weekend
when most of the activity ceases. It is estimated that about one-third of the
total process waste comes from the 4500 complex. On the other hand, Building
4508 is equipped with a storm sewer and the furnace water may be diverted
directly to it.
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Committee: Waste Effluents Committee
Meeting Date: October 15, 1962 Code Number:
Present: Members Experimenters or Operators

R. N. Lyon, Chairman
F. Kertesz
T. A. Arehart

In view of the absence of a quorum of the Committee the subject will be
discussed again at the next meeting.

Disposal of Nonaqueous Solvents

Arehart reviewed the problems involved in the disposal of nonaqueous
radioactive solvents which present problems at various areas of the
‘Laboratory, in particular the pilot plant scale operations of the
Chemical Technology Division. The Radiation Safety and Control
Department was requested to approve the dumping of such solvents into the
plant hot waste system but unfortunately no permission could be granted.
The currently used procedure involves pouring the radioactive organic
liquid into drums and sending it to the burial ground for disposal. The
quantity contemplated at present by the Chemical Technology Division
amounts to about 1000 gal/yr, with an activity of 30 curies per gallon.
The problem is less serious in gther divisions because the volume of the
radiocactive solvents released to the waste is quite low.

The Health Physics Division which was requested to express an opinion
concerning the effect of the solvents on the Solid Waste Burial Ground,
indicated that the solvents act as complexing agents and do not transfer
the radioactive material to the shale. The latter acts as an ion exchange
agent, removing strontium and cesium from aqueous solutions but probably
does not exchange with activity in organics. Fortunately, the radioactive
material is mostly short-lived.

The problem is complicated by the fact that some portioms of a solvent
may be strongly radiocactive while the rest may be '"cold;" if the drums
contain radioactive materials, they must be shielded and handled by
special apparatus such as shielded trucks. Therefore, it is estimated
that the complete facility for Building 4507 including special carriers
and apparatus for the transfer of the liquids from the container,
transportation of the carrier to the burial ground, and ultimate disposal
of the solvent would require at least $25,000. In addition, the Isotopes
Division probably will have similar problems requiring the safe disposal
of 2000 gal/yr of contaminated organic solvents, probably necessitating
about $50,000 during the first year.

In most cases the actual disposal does not involve burying the drum but
releasing the liquid into a crushed-rock-filled seepage trench prepared
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specifically for this purpose.

The use of large mobile cranes needed for removing the drums from the
carriers would be also quite expensive; added expenses are caused by the
usually acid character of the solutions which eliminates iron drums,
necessitating the use of stainless steel omes.

In view of the above, it appears best to allow the operators to send
their contaminated organic solvents to their monitoring tanks. Before
that can be permitted, the tanks must be vented to off-gas and provided
with a flame arrestor and with suitable instrumentation to ensure that
the concentration of the organic stays below the explosive limit. As the
tanks are underground, dissipation of heat does not present special
problems. Of course,the organic liquids still must be disposed in some
manner at some future time, but at least they would be conveniently
concentrated in one spot.

Another solution would consist in sending the aqueous phase to a flash
evaporator and disposing of the organic phase by means of an incinerator.
The Engineering and Mechanical Division is studying this problem and will
soon submit a cost estimate based on the combustion of contaminated
solvents equivalent to 75 gallon of kerosene per day. The carbonized
organic solvent would stay in the container which then would be
disconnected from the system and buried separately. Thus, the container
will not be part of the system but would be simply placed within a heating
unit and could be easily removed from it. It should be noted that the
total solids concentration in the organic solution is usually very small.

At the present time a study is being made to determine if non-radioactive
solvents could be discharged through the process drain. The possibility
of fires in the drain line and the effects of solvents on the proposed
process waste ion exchange system must be considered.

The whole solvent waste disposal problem is complicated by the fact that
the ORNL waste system was conceived and constructed to handle processes
and programs involving only aqueous wastes, such as the Bismuth-Phosphate
Process. Very few changes have been made to the system in the past 20
years, even though the current processes and programs require considerable
quantities of various types of solvents.

Discussion of this subject will continue.

Another system involves burning the organic phase without an elaborate
filtering system and would incorporate a flue gas scrubber and roughing
filters. The scrubber would be large and efficient enough to cool and
remove the bulk of the particulate matter from the flue gas. Use of the




Committee:  Waste Effluents Committee -4-
Meeting Date: October 15, 1962
Subject: Disposal of Nonaqueous Solvents

scrubber introduces the problem of disposing of the water. At first view,
this system appears to be more expensive; its potential use will depend on
the evaluation of all the factors.

Present experience indicates that drumming and burying of radioactive
organic waste solvents is not a satisfactory method because of the leaking,
burning and explosion hazards involved in moving the drums from the
operation site to the burial ground for unloading.

The problem arises whether permission be given to dump solvents into the
various aqueous drains. At present, chemists are allowed to dump very
small amounts of alcohol, acetone and similar water-missible solvents,
but enough water must be added simultaneously to adequately dilute the
solvent; large quantities must be bottled or drummed for burial ground
disposal. :

Documents Submitted:

1. Memorandum by F. R. Bruce to Distribution, "Disposal of Flammable
Solvents' dated September 14, 1962.

2. Memorandum by J. H. Gillette to T. A. Arehart, '"Disposal of Flammable

Solvents' dated October 5, 1962,
Submitted by :¥%i0VV\C%“7 b<é~}@e?/”//”

Francois Kertesz
Executive Secretary

FK:wc
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Present: Members Experimenters or Operators

R. N. Lyon, Chairman

W. A. Arnold

G. C. Cain

F. L. Parker

F. Kertesz

T. A. Arehart

‘Chairman Lyon and Arehart continued the discussion of the problem presented
by the radioactive organic process waste. The Chemical Technology Division
must dispose of about 2000 gallons per year of contaminated organic solvents
the activity of which reaches 30 curies/gallon, and requested permission to
send the material to the intermediate waste system; the Isotopes Division
might have to dispose of more than twice that amount. In order to ensure
that all the radioactive organic waste is sent to this system it would be
desirable to have an organic drain in every laboratory; unfortunately,

this is not feasible at present. The available 2-in. line is too small.

In view of the danger presented, this organic solvent stream is sent to
Tank W-5. Since then some concern was expressed that an excessive amount
of the organic material might accumulate in the tank resulting in the
formation of an explosive mixture in the gas phase.

-

The situation might be eased by 1964 when the Melton Valley waste system
will be ready. The evaporator could be put into service at the same time.
According to present plans, the waste to be evaporated will be pumped from
Melton Valley to Bethel Valley, sending the condensate to the process waste
system and the concentrate to the high-level tanks. Up to now, only an
intermediate-level waste could be handled and therefore many programs had
to be rejected because the Laboratory was unable to dispose of the high
level waste. The same evaporators could take care of the organic material.
The current situation represents cnly a temporary solution because
eventually the concrete tanks will be completely filled with sludge.

Disposal of the intermediate waste at the burial ground is acceptable for
the 2000 gallons originating from the Chemical Technology Division; the
method is considered to be too expensive for amounts twice that large from
the Isotopes Division but it must be used until an alternate solution is
found. It is proposed to send the organic liquids first to a monitoring
tank then to the W-5 Tank, providing the former with a breather containing
a filter head. Thus, in case of a fire in the tank, the contaminated gases
and fumes would be safely contained. As the main line originates from a
contained facility, the backed-up smoke would still be contained. The off-
gas line comnected to the monitoring tank is scrubbed and filtered and thus
does not present a hazard. The smoke and fumes would go in this direction
because the off-gas line is always under reduced pressure. Use of the
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breather is necessary because the monitoring tank will be alternateély
filled and emptied during the regular operation and thus the gas will be
released under controlled conditions. It is proposed to move the liquid
to the tank by means of a pump installed in the line.

The possibility of the formation of an explosive mixture in the gas phase
of the large concrete tank must be taken into account. Dumping small
amounts of alcohol, acetone and other hydrophilic solvents into the process
drains is permissible as long as the amounts do not become too large. Use
of nitrogen blanket in the tank and installation of a burning system for
the organic liquids appears to be a desirable solution to this problem. 1In
addition, it is also planned to cover the gauging hole on the large concrete
tank with a filter and a flame arrester. The use of CO, as a blanket gas
has been proposed but this is not feasible because the CO. is soluble in
the caustic solution needed to neutralize the acid stream- The cost of the
njtrogen blanket would not be excessive. The main problem is presented by
the high level,.

When these improvements are completed, the tank system will be acceptable
from the viewpoint of the containment of radioactive smoke in case of fire,

.Turning to the disposal of the process waste, it is considered to be under
control, although its volume and* level should be further reduced. The main
source of strontium is not the current process waste released in the White
Oak Creek. . The treatment plant reaches its ultimate capacity except for
operations during the night and on weekends. It is planned to build a new
pond for the 4500 South Building where many large contributors are located;
most of this waste could be released directly because in many cases it is
not contaminated. The actual construction cost of the pond itself is
relatively low; laying the necessary pipelines requires the major portion
of the expenses.

Parker mentioned that other methods, such as the hydrofractionation
currently under study at the Health Physics Division, might be a satisfac-
tory alternative to pot calcination. The Waste Disposal Group of that
Division collaborates closely with Engineering and Mechanical Division on

a flume test. This involves mocking up the conditions which take place in
the river by means of a scaled trough for determining the parameters of a
release from the Melton Dam. Under certain conditions the Laboratory might
discharge directly into the lake rather than into the creek. Construction
of a new gauging and sampling station is highly desirable for a better
understanding of the situation.

It was agreed that the Committee will review the research on liquid waste
disposal carried out in the Health Physics Division.
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Lyon agreed to prepare recommendations for handling the process waste on
the basis of the discussions held up to date. This draft will be circulated

to Committee members for comments.
Submitted by ‘M’\CTW (/\é""%
Francois Kertesz

Executive Secretary
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR'S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Dote: October 29, 1962 Code Number:

Present: Members Experimenters or Operators

N. Lyon, Chairman
. A. Arnold

. C. Cain

. Kertesz

. G. Struxness

Mo E R

Chairman Lyon presented 3 charts® which he prepared on the basis of the
liquid radioactive waste disposal reports for Jume, July and August,
having recalculated them on activity per million gallons basis. The
charts identify the sources of the process wastes, indicating where they
approach or exceed the permissible level on the basis of the MPC value

for the 40-hr exposure per week, corresponding to 15 mc/million gallons.
The chart pinpoints the location from which most of the volume is released,
together with the activity level. Only 33-36% of the water released
exceeded the maximum permissible criteria during July and August but about
70% of the stream exceeded it during the month of June. It is of interest
to note that during June the Isotopes Division released 0.2 MPC, while in
July the value reached 30 MPC's. The activity dropped back considerably
during August, but it was still above the MPC level (1.8 MPC). The high
July value is due to the operation at the FPDL. The reactors in general
are not large contributors.,

Struxness pointed out that the 40-hr limit is not realistic; it is too
stringent, and the values should be multiplied by 4. The White QOak Dam is
considered as the last point of control by the Laboratory and the limiting
value is set at 4 x 10~/ curies, determining the other values backward
from this point. The level of Sr-90 is down to 1 micro-microcurie per
liter, or, about ome-tenth of the limit in the Tennessee River. As a
general rule, the MPC values taken from the handbook should not be applied
to the activity of the water in the creek because that water is not used
for drinking. The MPC values are based on continuous exposure for a whole
lifetime and they do not apply if this is not the case. This problem was
discussed in great detail at the May 1962 dosimetry meeting in Stockholm.

Although radioactive waste streams from the reactors and processing build-
ings have been reduced, contributing to cleaning up of the river, other
factors, outside the control of the Laboratory, contribute to the contami-
nation. The most important source is the activity already in the creek

ale
“ Attached to this report.
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which is released at a slow but uncontrolled rate. At present, no problems
are encountered at the river itself: the discharges from the Laboratory are
not considered unsafe, and the present practice could be followed indefi-
nitely. In order to make the chart more meaningful, all sources should be
represented in it, including the contribution from the burial ground, the
waste pits and other sources.

In considering the problem of liquid radioactive waste disposal from ORNL
the whole geographic situation should be taken into account. The following
unfavorable factors may be listed:

1. The size of the Laboratory's drainage basin is only 6 square
miles., The terrain consists of a few key points having a
relatively high relief. The difference in altitude from the
top of Melton Hill to the point entering the river is about
600 ft.

2. There is an abnormally high rainfall in the area.

3. In view of the fairly impermeable residuum, the rainfall
runs off fairly rapidly instead of being absorbed into the
ground.

4, The area consists of sHort and narrow earth columns and as
a result of this the contaminated water is kept together
while it moves.

Advantages of the system include the high absorptive capacity of the soil
and of the sediments. In addition, the Laboratory is located in a saucer
shaped area with relatively little leak. The flow of water represents the
principal method for spreading activity from the area. A serious problem
would arise if a large amount of contaminated water would be generated and
released suddenly because the water would find its way very rapidly into
the river. This problem should be carefully considered in the operation
of the emergency basin: the large amount of anticipated rain water could
probably cause an overflow of the contaminated release that might be stored
there, causing it to reach the river in a relatively short time. 1In
general, the now "discredited" pit system represents an excellent way to
dispose of contaminated liquid because it avoids the direct run-off. The
pits retain cesium and strontium and let through only relatively small
amounts of the less dangerous ruthenium.

Recommendations

It was agreed that the Committee will limit its activities for the current
year to a thorough consideration of liquid radioactive waste disposal
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problems. Before preparing the final report, experts will be invited to
present a summary of the Clinch River study and to discuss the MPC and the
ingested dose problems.

—_—

Submitted by /{L(\&W\C'M KQ/\

Francois Kertesz
Executive Secretary i)
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16, R. N. Lyon
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18. E. G. Struxness
19, A. M. Weinberg-
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UNCLASSIFIED
ORNL-LR~OWG 7543

0
95 5
20 10 REACTOR AND DECON, BLDG,
25% vol; 75% Sr; {3.7 xMPC;
0.7 CURIES
85 15
-
~
//
80 4500 COMPLEX, 20
39% vol; 0.33% Sr; /
0.052 X MPC;

0.004 CURIES Sr

75

- 25
- FPDL, 1% vol; 4% Sr;
13.3 MPC; 0.04 CURIES

3903 AND 3908, % vol;
4% Sr; 9.4 X MPC;

70 30 0.0 CURIES

~ — ISOTOPES, 5% val; 8% Sr:
6.4 XMPC; 0.07 CURIES

85 MPC FOR 40-hr WEEK 35

0.015 CURIES PER
MILLION GALLONS

3019, 12% vol; 0.75% Sr

60 . 40 0.375 X MPC; 0.024 CURIES

3025 AND 3026, 13% vol 55 25
0.8% Sr; 0.3 x MPC; 0.01 CURIES 50
: REF: TABLE 3, CF 62-8-72

Process Waste: July, 1962




UNCLASSIFIED
ORNL-LR~DWG 75148

3503 AND 3508, 4% vol; 15% Sr; 15.2 X MPC; 114 mc

REACTOR AND DECON. BLOG,
26% vol; 76% Sr; 12.3 X MPC;
580 mc

15

/s
/3035 AND 3026, 20
7/ 47% vol; 0.1% Sr;

0.033 MPC;

80

75 25

4500, 42% vol
\ 0.7% Sr; 0.067 xMPC;
N 50mc

N

~

70 30

FPDL, 3% vol; {% Sr;
>~ - 1.8 x MPC; 4.5 me

-~

MPC FOR 40 -hr WEEK -
0.016 CURIES PER
MILLION GALLONS

ISOTOPES, 4% vol; 7% Sr;

35 0.74 xMPC; 7.5 mc

3049, 4% voi, 0.4% Sr;
0.4 x MPC; 7.5 mc

55 45
50

REF: TABLE 3, CF 62-10-39

Process Waste: August, 1962
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR'’S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Date: November 12, 1962 Code Number:
Present: Members Experimenters or Operators
R. N. Lyon, Chairman T. A. Arehart
W. A. Arnold T. F. Lomenick
K. B. Brown
G. C. Cain

F. Kertesz
E. G. Struxness

Multiple Sources in the Drainage Basin Contributing to the Creek

Lomenick presented a review of our current knowledge on the accumulation
and the movement of radionuclides in the White Oak Creek basin. This
drainage basin receives waste streams from all ORNL facilities that
contribute significant quantities of radionuclides to the environment. At
present low-level waste water, most of which is pretreated, is released
directly to surface streams, intermediate-level liquid waste is pumped to
seepage pits, solid waste is buried in unlined earthen trenches, and
gaseous waste, after treatment, is discharged to the atmosphere through
tall stacks. There are more than 20 known sources of radioactive contami-
nation in the drainage basin.* The creek receives directly the discharges
of partially treated process waste water, laundry water, sanitary sewage
and reactor retention pond effluents, and eventually seepage from seven
intermediate level waste seepage-pits and five solid waste burial grounds.
Runoff from land surfaces which are subjected to local fallout from four
tall stacks and to general fallout also contribute some activity to the
creek. 1In addition, some radionuclides enter the creek from the beds of
former White Oak Lake and Intermediate Pond.

Permanent water sampling stations now exist along White Oak Creek at White
Oak Dam and at mile WOCM 1.8, on each of the two streams that drain the
intermediate-level waste seepage pit area, on Melton Branch just upstream
from its confluence with White Oak Creek and on the effluent from the
Process Waste Water Treatment Plant. These stations, which employ pro-
portional sampling devices and are operated by the Operations Division and
the Applied Health Physics Section, provide information primarily on the
amount and type of activity leaving the major contamination sources at
ORNL and that discharged to the Clinch River. Three temporary water
sampling stations were established on White Oak Creek and on the tributary
stream that drains the northwest portion of the area.® These stationms
helped to determine the amount and type of activity contributed to the

*

See Fig. 1.
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system from fallout, burial ground, and other sources in Bethel Valley
that could not be monitored directly. In addition, these stations have
provided information on the chemical composition of the creek water,
transport of sediments and volume of flow in the creek. Representative
samples were also taken from the effluent originating from the laundry
and the Sewage Treatment Plant and from a contaminated storm sewer that
discharges into White Oak Creek just downstream from the PWWTIP effluent
in Bethel Valley.

The relatively high degree of contamination in White Oak Creek below the
Process Waste Water Treatment Plant makes it difficult to detect small
quantities of waste that may seep directly into the creek from Burial
Ground 4, the beds of former White Oak Lake and the Intermediate Pond. A
previous study of Burial Ground 4 has shown that radionuclides are leached
from the buried waste and transported by ground water through the soil to
points of discharge in or near the surface streams; however, the amount of
activity that reaches White Oak Creek is negligible. Geologic and hydro-
logic studies in the beds of former White Oak Lake and the Intermediate
Pond, although incomplete, indicate little movement of the radionuclides
that are associated with sediments at these sources.

’ Battery-operated devices with rotating scoops that collect a sample once
every l5 minutes were used as wafer sampling instruments at the creek
stations and the Sewage Treatment Plant. The amount of sample taken is
directly proportional to the flow over a weir or through a Parshall flume;
by means of water-level recorders a continuous record of the discharge at
each station was obtained.

Table 1 summarizes the radioactivity released to the creek from the various
sources of contamination for the period of May to December, 1961l. It is
of interest to note that the Process Waste Water Treatment Plant is the
largest single contributor of Sr-90 and Cs-137, but seepage from the waste
pits accounts for practically all of the Co-60 and Ru-106 in the system.

During the 8-month long sampling period the Sewage Treatment Plant
contributed approximately 197 millicuries of Sr-90 to the creek. While
this is small in comparison with the amount released from the Process
Waste Water Treatment Plant, it is large for a facility that should be
free from contamination. The mean concentration of Sr-90 in the Sewage
Treatment Plant effluent was 1.7 x 10~® microcuries/cc or about 40% of
MPC,, for 40 hr/wk occupational exposures.

About 3000 pounds of contaminated clothing are washed and decontaminated
each week at the laundry. All wash water drains into a storm sewer, from
which it is discharged into White Oak Creek. The amount of activity that
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is released from this facility is small.

Burial Ground 3 and the extreme northwest portion of the ORNL site are
included in the drainage area of the northwest tributary stream. Approxi-
mately 34% of the White Oak Creek water shed is located above the sampling
station at mile WOCM 2.6. Burial Ground 2 and the LITR and ORR retention
ponds are within this area; on the other hand, there are no ORNL facilities
or waste disposal areas in the drainage area of the sampling station
located at White Oak Creek mile 3.9; thus, the activity detected at this
station is the result of rainfall and surface runoff, which leaches and
transports soils contaminated by Laboratory and general fallout, amounting
to about 3 curies per square mile per year. Based on samples taken at this
station, it is calculated that about 15 millicuries of Sr-90, or less than
0.5% of the total entering the creek during the eight months sample period,
was due to fallout. Contamination detected at the other stream sampling
stations is due to fallout, discharges or seepage from known sources within
the drainage area and sources that are as yet unknown or undefined.

Relatively large amounts of Sr-90 were detected in the drainage from the
storm sewer emptying into White Oak Creek below the PWWTP in Bethel Valley.
The actual source of this activity is not known.

Until July 1961 the HRT routinely released liquids containing fission
products to Melton Branch and gaseous wastes through a tall stack to the
atmosphere. These past releases have contaminated the stream bed below
the facility; leaching and scouring of the creek bed causes activity to
continue to move from the area.

Currently, several thousand curies per year of ruthenium flow onto the bed
of former White Oak Lake from the Laboratory's intermediate-level waste
pits. As the waste water traverses the lake bed, a significant part of
the ruthenium is removed from solution. The ruthenium that is not sorbed
on the lake-bed soil drains into White Oak Creek, a tributary of the
Clinch River.

An investigation was made to determine the quantity and distribution of
ruthenium in the soil of the lake bed and to identify and define geohydro-
logical factors affecting the movement of ruthenium through the lake bed.
As of February 1962, the lake bed contained approximately 1200 curies of
ruthenium. The ruthenium is present mainly in two tracts of contamination,
covering approximately 10 acres, that coincide roughly with the surface
flow of waste over the bed. The highest concentrations of ruthenium occur
in the uppermost few inches of the lake bed, and about 70% of the activity
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is in the top 2 feet of soil,

The lake bed is underlain by a thin layer of recent lacustrine sediment,
several feet of alluvium, and the Conasauga shale formation of Cambrian
age. Water-level measurements indicate that the depth to ground water
varies from less than 1 to 5 feet below the surface. The subsurface
migration of ruthenium follows closely the paths indicated by water-table
contours. The rate of ground water movement in the upper 2 feet of soil
varies from 1 to 5 feet per day, while movement in the material 2 to 5
feet below the surface ranges from 0.05 to 0.25 feet per day. Thus, the
maximum rate of travel of ruthenium in the upper layers of soil is
approximately 20 times that of the lower layers.

Only a small fraction of the ruthenium that enters White Oak Creek from
the lake bed is transported by ground water through the lake-bed soil into
the creek. The ruthenium that is not sorbed moves at such a slow rate
through the soil that radioactive decay reduces the concentration of that
reaching the creek to insignificant proportions. The amount of surface
flow and, consequently, the quantity of ruthenium that reaches the creek
from the lake bed varies seasonally. During the dry summer months,
drainage from the waste pits recharges the ground water in the lake bed,

> and, thus, there is little surface flow, and consequently, little
ruthenium that flows into White Qak Creek. However, in the wet winter
season surface runoff from the lake bed is high, and, therefore, larger
amounts of ruthenium enter White Oak Creek.

A sampling train that separates suspended solids directly from creek water
was used to- study the transport of suspended solids and their associated
activity in White QOak Creek. The unit consists of a strainer and four
separate hydroclones which remove solids with median diameters of 29, 19,
12 and 9 microns. Eight operating runs, ranging from 1 hr to 4 hr
duration, have been made in White Oak Creek at mile 1.8.

Tables 2 and 3 present a summary of the percentages of cesium and strontium
in creek water associated with the liquid phase and with various particle-
size ranges of suspended solids. The highest values of sorbed cesium and
strontium occurred during the runs made when the suspended solid load and
the stream flow were high. The maximum of sorbed strontium was approxi-
mately 25%, while as much as 96% of the cesium in the creek water was found
to be associated with suspended solids in runs 7 and 8. This suggests that
during low flow rates and/or low suspended solids loads, most of the Sr and
Cs in White Oak Creek is associated with the liquid phase, but during high
stream flows and/or heavy suspended solids loads, practically all of the
cesium and a significant part of the strontium is transported downstream
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by suspended solids.

The tables also show that considerably more activity is associated with
suspended solids less than 9 p in size than with the larger particle sizes.
For larger particles considerable variations were found in the amounts of
activity associated with the various separated fractions. As a general
rule the maximum concentrations for the larger size fractions were not
associated with any particular particle size group.

Hazards Discussed and Safeguards Suggested

Is the present monitoring practice considered to be satisfactory?

In general, the monitoring equipment is satisfactory; however,
the recently installed monitoring devices of the Operations
Division do not supply all the desired information because
they are not proportional to flow at high discharge rates.
There is also some question as to the accuracy of the flow
measurements taken in the streams emitting from the waste
pits. E. J. Witkowski indicated recently that additional
monitors are needed.

Is the contamination caused by fallout a serious factor?

Based on samples from a small part of the drainage basin, only
about 1015 millicuries of strontium reached the creek from fall-
out during the eight months sample period; this is the same
order of magnitude as the contamination caused by the laundry.
It should be emphasized, however, that at these low levels

exact measurements are very difficult,

What is the contribution of the storm sewers?

This problem requires further checking. The difficulty again
lies in the fact that it is hard to detect strontium in small
amounts. :

It is noted that Station No. 1 is not on the creek but on an effluent
of the settling basin. 1Is it possible that the settling and the
equalization basins contribute to the ground water discharge?

Probably only very small amounts enter the creek by this means.
A geological and hydrological survey, conducted about thirteen
years ago, revealed that large solution cavities do not occur
in the limestone formation that underlies the settling and
equalization basins in Bethel Valley.
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Could leaks between hot lines and sanitary sewers cause problems?

The amounts found probably do not come from the sewage lines.
On the other hand, it must be admitted that there are hot lines
at various areas in the Laboratory which may leak and thus may
cause some local contamination of the ground water. During the
years many modifications were made in these pipes and the
drawings are not completely up to date.

Could this proBlem be solved by repiping the Laboratory's drainage system?

This would require an extremely high investment and cannot be
seriously considered at this time for financial reasons.

How could the overall radioactive liquid waste disposal program of the
Laboratory be improved?

Probably nothing more can be done for reducing the released cobalt
and ruthenium; on the other hand, it should be noted that strontium
has been considerably reduced during the past few months.

' What is the contribution from the burial grounds?

This is hard to determine but is considered to be relatively small.
What is the efficiency of the disposal pits?

About 95% of the ruthenium that reaches the pits stays there;

a part of the remainder that reaches the White Oak Creek bed

is also retained. The ruthenium output of the system is less
than the input. The opposite has been observed with strontium,
in which case more is coming out than is put in.

What is the anticipated contribution of the MSRE?

This reactor experiment is not supposed to discharge any radio-
active waste into the disposal system.

What plans have been made concerning the disposal of the radioactive
wastes of the HFIR?

The HFIR will have its own new waste system; several new ponds
will be constructed and therefore it will be possible to release
some activity. It should be remembered that these reactors are
in a different drainage basin.
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Have criteria been established for waste disposal pits and trenches?

It is attempted to place the pit or trench at the top of a gently
sloping ridge. The liquid leaking out could flow to either side
of the ridge. :

What is the chief problem in the operation of the waste disposal system?

Infiltration or seepage into the pits lowers the pH from the usual
value of 11 to 12. The normal pH of the liquid in contact with
the shale is.slightly on the acid side,

Pit No. 3 is in a slight depression and thus it collects water
easily. The asphalt covering was not too successful and water
may enter it from the sides and top. It is planned to improve
the technique of covering when Pits 2 and 4 are to be filled in.
The asphalt spray was not found satisfactory as sealing material.

How much activity is retained at present in the soil in the neighborhood
of the Laboratory?

About 1/2 million curies are retained in the soil; it is very
important to take steps that.this activity remains there and
is not leached out.

How is the sludge from the Process Waste Water Treatment Plant disposed of?

This material has been dumped into Waste Pits 2, 3 and 4. Also
some has been disposed of in a special trench at the burial
ground.

How does plant life affect the ground surface above the recently covered
pits?

Grass on the surface makes the ground more permeable; therefore,
an asphalt or other covering is imperative.

Could polyethylene sheets be used?

They would be acceptable but additional concrete or earth cover
would still be required.
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Would it be possible to bury a pipe in these areas, filling it with sodium
carbonate solution?

This is not necessary if the waste remains suspended above the
water table and infiltration of rainfall can be halted. The
65 wells, in existence in this area, should be preserved for
future checking; they will be very useful for monitoring.

— , b/// v.;////’/
Submitted by ’h’\o\mwm \mﬁ, ;

K

Francois Kertesz O
Executive Secretary
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR'’S REVIEW COMMITTEES

Committee:  Waste Effluents Committee
Meeting Date: December 10, 1962 Code Number:
Present: Members Experimenters or Operators
R. N. Lyon, Chairman T. A. Arehart
W. A. Arnold C. M. Carter
K. B. Brown R. M. Holmes
F. Kertesz W. M. Stanley

F. L. Parker

Flood Conditions at Melton Valley

Stanley, Carter and Holmes presented a review of the Engineering and
Mechanical Division's planning group which was requested to consider the
effect of the Melton Hill Dam on the waste disposal operations in that
area. After having studied the problem by means of an analog computer,
tentative recommendations have been submitted to management suggesting to
make a choice from the proposed alternates before the dam starts operating
next July or August.

At first, it was attempted to evaluate the real effect of the existence of
the Melton Hill Dam on the currently used waste disposal methods at White
Oak Creek. At present, the river provides a dilution factor between 450
and 500, which is sufficient to keep radioactive discharges in the river
below 0.3 of the MPCy, value; actsally, the activity was about 287 of MPCy
even during low flow in the river. The nonradioactive discharge reached
at most only 1% of the recommended limit.

At present the radioactive discharges flow into the White Oak Creek, whence
they pass into the river. When Melton Hill Dam will go into operation, the
water will be discharged through the turbines 4 hours per day while during
the rest of the day only the normal seepage, about 5 to 10 cubic feet per
second, will escape from the dammed-up area; except for this small amount
of water, there will be no flow below the dam. Thus, the waste from the
White QOak Creek area will reach a stagnant pool. This situation may result
in the formation of a concentrated slug which could exceed the maximum
permissible concentrations set for the individual materials. In additionm,
the limits for nonradiocactive wastes are expected to be greatly exceeded,
e.g., the concentration of detergents might be higher than the permissible
level by a factor of 1500. As soon as the generating system is started, a
sudden flow of 23,000 cfs will hit this slug, carrying it downstream and
forcing some of the activity back into the White Qak Creek embayment. The
onrushing flow would stop completely the discharge from the White Oak Creek
area. Should the White Oak Dam be opened at that time, the flow could be
forced back into White Oak Lake.

It should be kept in mind that the White Oak Dam is designed for zero back
pressure. The rush of the water would cause scouring at the downstream
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side; also, the downstream side would have a higher head during this period.
Although the back pressure is not expected to damage seriously the struc-
tural stability of the dam, the rapid alternating rise and fall of the
water would result in the formation of cavities. As a final result, the
water would flood the area used at present for ecological studies.

In order to take care of this problem, it is considered necessary to
impound the flow of the White Oak Creek during the period during which
there is no flow at the Melton Hill Dam. The flow containing the radio-
active waste would be discharged only when the Melton Hill Dam discharges
its impounded water, thus taking advantage of a dilution factor of 450 as
at present. Such a cooperative effort requires the installation of
telemetering lines from Melton Hill Dam to the ORNL control station to
‘ensure that the Laboratory will discharge its radioactive waste at the
proper rate.

After discussing the problem with N. E. Bolton, the ORNL Industrial
Hygienist, and with the UCC waste disposal experts in South Charleston,

it was decided to study the dispersion of the waste by means of a scale
hydraulic model of the river system. These studies indicated that under
the above-mentioned conditions no slug would be formed in the river and
the activity would be sufficiently dispersed by the time the liquids reach
the intake at the K-25 plant. -
The calculations were carried out by making use of TVA data concerning the
Watts Bar Lake stages at the 735 and 741 ft. levels. During the summer
the Watts Bar 741 ft. level would rise by only 3 feet during the power
wave; in the winter this rise of the level could reach about 7.7 f£t. On
the basis of the simulated river system used in the analog computer
studies, and making use of the TVA data, river cross section formulas were
worked out and computer diagrams were developed. 1In the calculations the
flood periods involving flow rates of 50,000 cfs were also considered.

It was found that the tail waters at the Melton Hill Dam reach the same
elevation regardless of how long it takes to open the gates.

Each of the three schemes developed presents certain advantages. The first
scheme involves the construction of a piping and spillway area for the
purpose of providing discharge control; the proposed drainage structure
would allow to empty the flow directly into the river, releasing the 20~
hour accumulation. The gates could be designed to operate automatically.
In the design of the spillway the normal rainfall was also taken into
consideration.

According to the second scheme, the White Oak Dam gate would be closed and
a pumping station would provide gravity flow to the river from a storage
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basin. Although no detailed cost estimates are available at this time,
this alternate is considered to be more expensive.

In the third scheme an emergency spillway would be constructed, relocating
the pumping station closer to the river, thus reducing the pumping re-
quirements. The hydrostatic head would be between 30 to 40 feet,

These proposals are based on the assumption that it will not be possible
to provide outflow from the White Oak Creek embayment during the high flow
from the Melton Hill Dam. It would be desirable to determine with
certainty whether a slug will be actually formed and carried downstream.

Financing of this construction work and the possible contribution by TVA
is a subject for management decision based on the estimated hazard
presented by the operation of the Melton Hill Dam,

The designers feel that a slug of liquid will be developed and carried
downstream even when the dam is not in operation. It is estimated that

it will take about 12 hours for the water from the White Oak Creek to
reach the Clinch River. The temperature effect on the formation of the
slug is not considered to be noticeable. The most important consideration
is that the dilution will not be sufficient to reduce the activity to MPC,
value during the periods during which the dam is closed and the ORNL
radioactive waste is released directly to the river.

Although, as mentioned before, no detailed cost estimates have yet been
made, Scheme No. 1 is considered to be the cheapest, while Scheme No. 2
appears to cause the least disturbance in the work carried out by the
Radioecology Section of the Health Physics Division.

P
Submitted by Ao nign V(\)'\jj/ﬁ]//

Francois Kertesz/)
Executive Secretary

FK:wc
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Appendix

(From a memorandum by W. M. Stanley to Francois Kertesz, dated
December 11, 1962.)

Effects of Melton Hill Dam Operations on Waste Discharges From
White Oak Creek.

Present Conditions

Average normal flow of White Oak Creek: 10 cfs.

Average flow in the Clinch River: 4,500 cfs.

Average dilution factor: 450 (radioactive waste).

Average MPC of radioactive wastes after dilution: 0.3 or less.

Concentration of nonradioactive wastes after dilution: 1/100 or
less of recommended limits.

White Oak Lake Dam gate level: Elevation 741.3.

-

Normal Clinch River Operating Stages: Summer, elevation 741.0;
Winter, elevation 735.0.

Level of White QOak Lake does not interfere with Ecology Study
Area in the lake bed.

Future Conditions (Melton Hill Dam in operation)

Average normal flow of White Oak Creek: 10 cfs.

Flow in the Clinch River: Essentially zero flow for 20 hours per
day; 23,000 cfs for the remaining 4 hours per day (worst condition -
may vary).

Radioactive and nonradioactive wastes will accumulate in an essen-
tially undiluted slug in the Clinch River at the mouth of White Oak
Creek during periods of no-flow in the river.

Power release from Melton Hill Dam will raise water levels in the
Clinch River, push the concentrated waste slug downstream, and cause
a reverse flow in the White Oak Creek embayment. The gates in
White Oak Dam, designed for zero back pressure, would have to be




Committee: Waste Effluents Committee -6~
Meeting Date: December 10, 1962
Subject: Flood Conditions at Melton Valley

opened. This would flood the Ecology Study Area in the lake bed.
No outflow from White Oak Creek to the river would occur during
this period. '

Scouring of the radioactive sediments on the upstream face of the
dam would occur.

Structural stability of White Oak Dam would not be affected unless
rise or fall of the water level is at a rapid rate.

Water levels in the Clinch River, estimated by TVA, would rise 3.5
feet in the summer and 7.7 feet in the winter at the mouth of White
Oak Creek.

Computer Analysis of the River System:

The results of an analog computer analysis which simulated the flow system

from Melton Hill Dam to river mile 12 are as follows:

Initial W.S. Elev. Avg. Velocity Wave Travel
Elev. Q W.0. Creek Rise (ft) at W. O. Creek Time R.M. 12
735.0 23,000 cfs 742,1 7.1 3.0 ft/sec. 39.0 min.
737.0 23,000 cfs 742.1 -~ 5.7 2.8 ft/sec. 38.0 min.
739.0 23,000 cfs 743.0 4.0 2.7 ft/sec. 36.5 min.
741.0 23,000 cfs 744 .4 3.4 2.5 ft/sec. 35.5 min.
743.0 23,000 cfs 745.9 2.9 1.9 ft/sec. 34.5 min.
745.0 23,000 cfs 747 .4 2.4 1.8 ft/sec. 34.0 min.
741.0 11,500 cfs 742.2 1.2 1.2 ft/sec. 38.5 min.
741.0 5 10.5 3.3 ft/sec. 33.0 min.

50,000 cfs 751.
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Committee:  Waste Effluents Committee
Meeting Date: December 3, 1962 Code Number:
Present: Members Experimenters or Operators
R. N. Lyon, Chairman T. A. Arehart
W. A. Arnold A, P Rupp
G. C. Cain W. S. Sayder
F. Kertesz E. J. Witkowski

F. L. Parker
E. G. Struxness

Findings of the Clinch River Study Group

Parker presented a summary of the findings of the Clinch River Study Group.
The Applied Health Physics Section surveyed the Clinch River, taking samples
of both the water and the sediments. In order to make the data more mean-
ingful, a special Clinch River Study Group was established about three .
years ago. This group included representatives from TVA, U. S. Geological
Survey, U. S. Public Health Service, Tennessee State Department of Public
Health, Tennessee State Game and Fish Commission, as well as ORNL and AEC
personnel. The scope of the assignment of the group, among others, was:

to evaluate safety in the rivers below White Oak Dam in relation to the

ORNL waste discharges which might present a potential hazard to the public

on the basis of routine discharges (disregarding the potential hazard from
major accidents); to determine the fate of radioactive materials in the
river, to determine the mechanism of dispersion of the released radionuclides
and to evaluate the overall usefulness of the river for radioactive waste
disposal purposes, recommending also long-term monitoring procedures.
_Qubcommittees have been established for Water Sampling and Analysis,

Bottom Sediment Sampling and Analysis, Aquatic Biology, and Safety Evaluation.

The discharges from ORNL are monitored at White Oak Dam, 0.6 mile above the
confluence with the Clinch River. Background samples are taken at the Qak
Ridge Water Treatment Plant at CRM 41.5, 20.7 miles above White Oak Creek,
and at Loudoun Dam on the Tennessee River, 24.2 miles above the point where
the Clinch River enters the Tennessee, The nearest downstream monitoring
station is at the ORGDP water plant intake, 6.9 miles downstream; and
successive sampling stations are above Centers Ferry, 15.9 miles downstream;
Watts Bar Dam, 59.1 miles downstream; and Chickamauga Dam, 118 miles down-
stream. The major hazardous nuclides found in the water-borne material,
both dissolved and particulate, are-Ru106, sr90, csl37, and Cob0, Dpuring
the years 1949-1961, the major isotopes discharged were ruthenium, 47%;
TRE, 14%; Sr90, 12%; Csl37, 6.7%. Mass curves of each of the four major
isotopes passing through the Clinch River show that essentially all of the
radioactive material discharged over White Oak Dam eventually passes by the
Centers Ferry sampling station. For the first year of the test, adjusted
results show that 107% of the ruthenium of that discharged passed the
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downstream station, 110% of the cesium, 897 of the cobalt, and 957 of the
strontium. It is obvious that amounts greater than those discharged could
not pass the downstream station; so this gives some measure of the order
of magnitude of the errors.

Based upon data collected over a number of years by the Applied Health
Physics Section, the level of activity measured over the bottom muds
appears to reflect almost directly the releases, minus ruthenium, into the
Clinch River during the previous years— 1961, 250 curies; 1960, 500 curies;
and 1959, 600 curies. There does not appear to be a cumulative buildup.
The total nuclide inventory in the sediments is also believed to be quite
low. To determime this total inventory, samples were collected two years
ago and analyzed. The results showed that variations in the specific
activity for each isotope longitudinally are not as great as the variations
in specific activity between the different isotopes. As might be expected,
cesium had by far the highest specific activity in the sediments and was
followed by total rare earths, Ru106, Co60, and Sr9. It was found that
the Swedish foil sampler, a piston-type sampler, and available for use only
under license, was the best sampler for coring in the Clinch River. The
foil sampler uses thin steel foils to insulate the core from the core
barrel wall and, thus, reduce the friction between the soil and the sampler.
With this device there is little compaction and there is good recovery of
the soil sample., The foil sampler was further modified by placing a core
catcher in the core barrel and a slit mylar sleeve on top of it in order

to retain some of the soupier samples., Core recoveries at the designated
locations were 80 to 100%, and cores are now being examined to determine
the nuclide distribution with depth and to determine the various gamma
emitting isotopes present. 1In the earlier survey, it was estimated that
about 75 curies of radiocactive material were stored in the upper layers of
the bottom muds between Clinch River Miles 4.7 to 21.5., This is an undex-
estimate because the cores did not sample all the way through the sediments.
However, when the present analysis is complete, it will be possible to make
an estimate of the total amount of radioactive material stored in the river
sediments. An earlier estimate, based on the same earlier survey, assumed
that all of the sediment in the river is contaminated to the same extent
as the surface sediments and, thereby, computed that the maximum that could
be stored in the sediments as a result of releases between mid-1943 and
mid-1960 was 1670 curies, This is obviously an overestimate, due to the
assumptions made,

. 90 137 .. . .

The total amounts of Sr and Cs discharged to the Clinch River from
1949 to 1961 are 1151 and 654 curies, respectively.

Taking into account the amount of radioactive material released to the
stream in the years of this study, the amounts passing through the stream
system in these years, and the total amounts accumulated in the bottom
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sediments since the Laboratory began its operations, only the reservoir of
activity in the organic phase is unknown.

An accurate estimate of the inventory in the organic reservoir is almost
impossible to obtain, but it is possible to obtain an outside limit of
this reservoir by assuming that phosphorus is the limiting factor in the
organic matter in the Clinch River as it is in most streams, that all the
phosphate in the Clinch River is incorporated into the organic matter, and
then that phosphorus on the average is equal to 0.5% of the wet weight of
the biomass and the average content of PO, in the Clinch River is 0.2 ppm.
Then one can postulate that the maximum amount of biomass possible in the
river is 1,340,000 lbs. If we assume that the maximum concentration found
in fish during the period of the study is the maximum possible (2550 ppc/kg,
cesium, and 6700 ppc/kg, strontium, whole fish), then we have a total of
1.6 mc of Gsl37, and 4.1 mc of Sr?0 in the river system; and, even if we
assume a concentration factor of 106 from the water to the organic matter,
which is highly unreasonable, there still would only be an inventory of
6.1 ¢ of Sr90 and 3.54 c of ¢s137 in the organic matter,

On the basis of the work done to date, it is obvious that no catastrophic
type release from a river system might result from a flood, drought, or
changes in pH or oxidation-reduction potential, and, even if the release
swept the river clear of radioactive material, it still could not result

in a major accident. This does not mean, of course, that a hazard would
not exist, but that its magnitude. would be small. Under average conditions
more cesium and strontium are contained in the water-borne phase of the
Clinch River, about 435 mc of Sr90 and 250 mc of Gsl37, than in the organic
matter, 4.1 mc of sr?0 and .6 mc of csl37,

Though the concentration of radioactive material in Clinch River water is
below the ICRP, NCRP, FRC recommendations for drinking water, an analysis
is now being made to determine what are the potential hazards and dosages
received due to the disposal of the Oak Ridge National Laboratory wastes.
The hazards are due to water ingestion, water immersion, fish ingestion,
potential ingestion of irrigated foods, exposure to bottom sediments, and
exposure from industrial operations where large volumes of water are used.
To determine the effect of such ingestion, both the calculated exposure and
the measured exposure by whole body counting are being determined. However,
because the isotopes of interest that are detectable by whole body counting
have short effective half lives - for example a maximum of 70 days for
Csl37 - only the effect of current ingestion is measured.

In addition, the Study Committee is also investigating the effect of the
construction of Melton Hill Dam at CRM 23.1 upon the fate and distribution
of radioactive material in the Clinch River. Melton Hill Dam will be
operated as a peaking plant and, consequently, will send average peak flows
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of 23,000 cfs downstream for a few hours per day in the winter season and
9,000 cfs in the summer season. These discharges, of course, can and will
vary in response to the amount of water available and the energy demands
of the TVA system. The release of 23,000 cfs will cause a water-level rise
at White Oak Creek of 3.5 feet in the summer and 7,7 feet in the winter,
These releases will, of course, affect the releases of waste from White
Oak Dam., If the dam gates are operated at the present setting or even at
much higher settings, it will not be possible to discharge the accumulated
wastes out of White Oak Lake except when Melton Hill is not discharging.
Therefore, the wastes discharged from White Oak Lake will pond in the
Clinch River near their confluence until they are carried downstream as a
slug by the flow from Melton Hill Dam. In order to investigate the effect
of the wave passing through this ponded material, a series of tests were
run in the flume of the Geological Survey at the National Bureau of
Standards in Washington. Though the data are still being analyzed, it
appears that the wave form passing through the contaminated pool will not
materially disperse the slug of radiocactive material.

For constant use of the river water, this will have no effect, since the
total amount of activity moving downstream will still be the same. How-
ever, for intermittent use during the times when Melton Hill is not flowing,
a greater dosage than presently received can be expected, since ome will be
using water with higher concentrations of fission products.

The operation of Melton Hill Dam*will cause considerable change in the

sediment, water-borne, and deposited radioactive material; and, therefore,
a further year of study under the new regime is anticipated.

Hazards Discussed and Safeguards Suggested

What is the expected effect of Melton Hill Dam on the activity in the
river?

Operation of the dam is not expected to have any direct effect.
What would happen in case of the maximum possible rainfall and flood?

According to the Weather Bureau, the water flow could reach 18,000

cfs at White Qak Dam, causing the level to rise several feet above

the dam. In such a case, the dam would probably fail.

What is the activity holdup on the bottom of White Oak Creek?

About 1,200 curies of ruthenium are held by the sediment as of
February 1962. Under the present equilibrium conditions the
ruthenium stays in the White Oak Lake sediment.
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Could the prevailing flow conditions in the system cause difficulties?

It is possible that under certain conditions the water cannot be
discharged at the desired rate as the gates are relatively small.

On the basis of available information, how safe are the radioactive
discharges from the Laboratory?

Considering the total dosage except for the ingestion of fish,
which is currently being studied, the discharges are comfortably
on the safe side; however, it should be emphasized that operation
of the EGCR introduces a new and probably minor factor.

What is the ultimate fate of the released radioactive strontium, cobalt,
cesium and ruthenium isotopes?

The river acts as a giant pipeline in this respect. Everything
that is put in comes out ultimately after a certain delay.
Cesium and cobalt are difficult to detect; in addition, by the
time they reach downstream, certain nuclides might have decayed
or been diluted below detectable levels,

What is the ultimate capacity of the river for removing the radioactive
waste?
The activity should be considered exactly as an industrial waste.
As mentioned before, at present the release is considerably on
the safe side; otherwise, discharge of radioactive materials
would be forbidden. As to the future, it is estimated that about
five-fold increase of the released activity might put the
Laboratory in an uncomfortable position.

Could a flood cause a serious emergency?

Flooding is not expected to have serious consequences. Backing
up of the waters to White Oak Lake could result in the leaching
out of ruthenium, possibly forming a hot slug. However, it is
pointed out that the ruthenium is very tenaciously held by the
lake bottom deposits. On the other hand, washing out of the dam
would present a more serious danger.

Will the construction of the Bull Run Steam Plant interfere with the
radiocactive waste disposal activities?

Using the river water for cooling purposes by the new steam
plant will not seriously change the already present stratification
of the water,
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Snyder discussed the radiocactive waste releases in the White Oak Lake
system from the viewpoint of the maximum permissible concentrations,
reviewing also the historical development of the MPC concept. The first
attempts for defining radiation limits were made at the 1928 conference

of the International Commission on Radiological Protection, at which time
the problems of radiologists were primarily considered; the "dose'" concept
did not exist at that time. Later, a dose of 0.2 r/day was adopted, which
since 1935 was successively reduced to the present value of 0.1 r/week.
National groups were formed to represent their countries at the ICRP; in
the United States the National Committee on Radiation Protection was
created under the sponsorship of the National Bureau of Standards.

The internal dose was first considered officially in 1941, although some
prior evidence was available that radium in the body might cause bone
cancer. A maximum permissible body burden of 0.1 microgram of radium was
accepted at that time; this value is retained even today for occupational
exposure. The changes in the past twenty-five years in the maximum
permissible occupational exposure are indicated on Fig. 1.

After the reorganization of the ICRP in 1946, standards were established
for the external and internal exposure. It should be remembered that ICRP
is only a professional society and its standards have no legal authority.
The standards were adopted in many countries and became very important as
the use of nuclear energy increased during the last fifteen years. In
1954, the MPC, values, which were~designed to limit exposure of the popula-
tion, were suggested for use in the neighborhood of nuclear installatiomns.

In view of the importance of the problem of exposure of the population,
in 1958 NCRP appointed a committee to study the scientific basis for
establishing exposure limits. The committee felt that, excepting a rea-
sonable amount of medical exposure, population exposure should not exceed
the average national background without carefully considering the reasons
for such exposure, such as benefits to the society as a whole. The level
of 100 millirocentgens per year was accepted as the average background.
The ICRP has suggested standards which, in essence, are similar. The
recommended permissible doses to body organs of occupational workers
exposed to ionizing radiation are given in Fig. 2.

The first internal dose values are given in the National Bureau of Standards
Handbook 42, published in 1952; since then, detailed values have been
established for a large number of isotopes. The experience of medical
radiologists might be interpreted to indicate that certain organs may be
exposed to even higher radiation levels without harmful effects becoming
grossly apparent, i,e., as an easily detectable increase in the normal
incidence rates of similar effects. In the meantime, many genetic studies
have been made; the results, as evaluated by a committee selected by the
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NRC, indicated it would be wise to lower the genetic dose. The present
rules require that the average dose should not exceed 5 rem during the
genetic life of 30 years, because a higher level of radiation might induce
an undesirable, more than two-fold, increase of the mutation rate.

Most mutations have deleterious effects, and many of them are lethal,
leading either immediately or at a later time to genetic death. 1In a
ceiling established for the whole population, enough latitude must be
left to take into account the future development of the atomic energy
industry. Neither of the committees made specific recommendations
concerning the maximum permissible somatic dose, although the ICRP has
suggested a maximum of 1/10 the occupational level for individuals and
also that average dose in the whole population should not exceed 1/30 the
occupational level.

The following three population groups have been established for the purpose

of estimating the genetic dose that might be received by the population:

a) the "occupational' group; b) the '"neighborhood-of-a-plant" group; and

c¢) the population at large (Figs. 3 and 4). Since all of these categories

of exposure contribute to the total genetic load of the population, the

ICRP suggested the following apportionment of potential exposure based on

a limit of 5 rem to age 30 years, averaged over the entire population: ;;D

Occupational group - 2 rems
Neighborhood group - 0.5 rem

Population-at-large 1 rem

t

Special reserve - 1.5 rems.

These values may be changed as needed by the natiomnal bodies, keeping in
mind the general guideline of 5 rems for 30 years.

A new group, the Federal Radiation Council, began to functiom in 1960.
Its chief concerns are fallout problems and the coordination of the
activities of the various government agencies in the field of radiation
protection, To date it has published three reports. In the first report
basic exposure limits are given; these limits on the whole-body and
genetic dose are essentially the same as those established by NCRP and
ICRP. The second report was devoted to internal emitters such as radium,
strontium, and iodine-131, considering in particular the special problems
involving children. A new method has been developed for calculating the
MPC values for bone seekers from the Sr/Ca ratio, resulting in slight
changes of the limits by balancing the resultant benefits versus the
increased risks. For strontium, the value of 1.5 rem/year in the bone is
considered to be an acceptable hazard. Thus the FRC arrived at the same
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answer as the NCRP, but by a different method. In the third report, the
Council gives interpretive guidance for fallout studies. The previously
available maximum values have been applied to fallout because no other
guidance was available although they were developed, in general, for
application to the radiation worker and to neighboring groups of people.
All three limit-setting bodies recommend averaging the values for
population exposure on an annual basis. For example, in view of the fact
that ingested strontium acts throughout the whole lifetime of the indi-
vidual, it does not matter whether the material is absorbed on one occasion
or in smaller doses throughout the year, The total body burden is more
significant than the immediate dose rate.

The AEC values of the maximum permissible concentrations are published in
the Federal Register and have the force of law; the FRC acts as advisor

to the President and does not issue formal regulations directly. The rules
are usually issued over the President's signature, and although they do
not represent Federal law, they are binding on Federal agencies., Of
special importance for application to ORNL waste management is the maximum
permissible concentration of strontium, 1076 microcuries/milliliter for
occupational exposure and 10-7 microcuries/milliliter for the exposure of
the neighboring population. If the average exposure of the most exposed
group is one-third below the recommended level, it is assumed that the
requirements are met. The primary standard is the body burden accumulated
by the individual; however, the maximum permissible concentrations or the
daily or the yearly intake may be used as secondary standards. Occupa-
tionally, this value is computed by the quarter.

For a mixture of several nuclides, the total activity ZA; is controlled
according to the formula

A,
<Z —t R) <R,
(M:PC);

where R is the permissible dose rate to the critical organ. The activity
Aj in water is averaged over a year. The (MPC),, values are those for
population exposure and are generally taken as 1/30 of the occupatiomal
values, For the purposes of this calculation, it is assumed that all the
nuclides irradiate the same organ. For an unknown mixture of B-emitters,
the smallest (MPC),, for B-emitters would be used, and this value might be
less than that for strontium-90. As a general rule, the smallest MPC
value for a given radionuclide is used in these calculations, and then the
assessment applies for all organs of the body. On the basis of the above,
strontium generally is found to be the controlling factor although its
contribution to the total activity is relatively low.
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Hazards Discussed and Safeguards Proposed

Is the amount currently released to the river considered to be hazardous?

No; the level that is released is considered safe and legally
acceptable as long as the MPCy values are not changed.

Has the MPC value been reached at the Laboratory?

Only in a very few cases has the MPC level been reached in the
river, and then only briefly. Of course it should be kept in
mind that the determination of the MPC is not easy. Also the
interpretation of any resulting dose is difficult. In the
case of the radium watch dial painters, the body burden was
checked after a long period of time; the original intake was
probably considerably higher than the amount found at the

time of measurement. At present, it is not known whether the
peak dose or the total dose causes cancer,

What is the correlation between radium body burden and exposure?

0.1 microgram of radium corresponds approximately to 30 rems
per year averaged in the skeleton.

Has a definite correlation been established between a dose and a shortening
of life?

The statistics based on radiologists do not indicate a definite
shortening of life although a higher incidence of leukemia was
found and the exposure was roughly estimated to be between 5
and 50 rem/yr.

Have other population groups been checked?

Data are available on miners in Canada, United States, and
Czechoslovakia, but this group is not large enough to fulfill
all statistical requirements. These people were exposed to
an estimated 15 rems per year or more to the lung and
presented an increased death rate from lung cancer. In
establishing the limits for radon-222, it seems best to stay
below the figure of 15 rems per year by an as-yet-undefined
factor. The bronchus seems to receive a somewhat higher dose.
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Are there any problems concerning the Laboratory's disposal practice?

Although the Laboratory's practice is considered safe and
conservative, some problems might arise in the future. The
Clinch River study did not reveal any cause for alarm; a
temporary situation might cause some embarrassment, but no
serious hazard, for the population at large.

Why should attention be focused on improving the radiocactive waste
disposal?

It is relatively unimportant to reduce further the 1/30 value
to 1/100; new information on metabolic factors might affect
the situation more strongly; e.g., rad for rad, strontium is
more damaging than radium.

Is the situation at the solid waste burial ground considered to be
satisfactory?

The exact contribution from the burial ground is unknown; it
seems low at present, but it could become more significant
in the future if the containers corrode through.

Documents Submitted:

£

Status Reports on Clinch River Study, R. J. Morton, Editor:

No. 1 - ORNL-3119, July 27, 1961
No. 2 - ORNL-3202, March 30, 1962
No. 3 - ORNL-3370, November 21, 1962.

-
-
Submitted by 47\0UV\9$ﬂ V<1f6ﬁbfy///

Francois Kertesz [)
Executive Secretary
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OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR'S REVIEW COMMITTEES

Committee: Waste Effluents Committee
Meeting Date: December 17, 1962 Code Number:
Present: Members Experimenters or Operators

. N. Lyon, Chairman
« A, Arnold

. B. Brown

. C, Cain

. Kertesz

L. Parker

oG R OE

Chairman Lyon announced that the Committee reached the point of preparing
its final recommendations to management on the liquid waste disposal
practices of the Laboratory. As a result of the sessions held during these
past few months a considerable body of information has been assembled
enabling the Committee to discover weaknesses in the present practices.

As a general rule, the White Oak Creek liquid waste disposal system, which
includes process waste and other sources of contamination, appears to be
well monitored. The recent releases are summarized in the attached tables
and charts,

The first question to decide is the ultimate aim of the disposal system in
terms of activity control., The fractional MPC,; values of the river water
at various points are computed by Applied Health Physics Section; in
addition to activity measurements of the river water up- and downstream
from the release point, water at White Oak Dam is analyzed also by chemical
and y-ray analysis methods. The 168-hour week composite MPC,, values were
calculated on the basis of the White Oak Dam discharges and flow rate in
the Clinch River. It should be kept in mind that the ultimate goal of the
Laboratory is to provide for radioactive liquid waste disposal, a capability
for assuring that the activity of the liquid wastes do not exceed, at the
point where they leave the controlled area, one-tenth of the occupational
maximum permissible concentration, or 10-7 pc/cc., This requirement had to
be relaxed for the time being. However, the Laboratory approaches the
40-hour-week occupational MPC,, value within an order of magnitude; in June
1962 it was about 40% and in August 1962 gbout 7% of MPC,, (without consid-
ering the radioiodine), The situation could be improved considerably if
it would be possible to remove the ruthenium contamination by eliminating
the pits and trenches and by removing the strontium from the processed
waste plant effluent and by isolating the other sources. 1If the creek
could be allowed to reach the 40-hour MPC,;, level it would be possible to
concentrate on areas where this goal is in jeopardy. It should be
emphasized that the Laboratory is still in a good position from the view-
point of satisfactorily safeguarding the public health; the present radio-
active waste release is of concern only with respect to public relations.

Cain pointed out that Operations personnel would like guidance from this
Committee to set up criteria when to send the waste stream to the pond
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and when to the treatment plant. In Lyon's opinion the 4500 complex which
contributes 647 of the total volume to the process waste is the best
candidate for improvement. The saving in chemicals when the streams bypass
the plant is negligible; the analytical expenses are actually higher than
raw material requirements. The ponds are preferable to the plant because
they represent reserve storage facility; it appears to be less expensive

to build monitoring ponds than to enlarge the treatment plant.

The origin of the activity shown in Chart 3* is a very important considera-
tion. It indicates that ruthenium is a larger source for the activity than
strontium. However, if the Melton Hill area is flooded the adsorption
would not be feasible.

The various proposals for taking care of the waste during the period of no
release at Melton Hill were discussed. Parker mentionmed the settling of
particles in the damned up area according to Scheme No. 1.%* A 60-in.
diameter pipe line would be acceptable to carry the waste stream to the
river, The strontium contamination sources must be retained within the
Laboratory's control, 1If the pits and the trenches are removed from use,
the strontium activity will ultimately decay away. The strontium balamnce
in the White Oak Creek depends on many factors. In some months a larger
amount of activity is removed than is sent into the creek. As a general
rule the input is decreasing.

Scheme No. 2,** which requires a dam above the 740 ft. level, involves an
earth fill of 20,000 cubic yards at $0.3 to $1 per cubic yard. The pipe
‘lines required in both Schemes 2 and 3% are more expensive than the dam.
The differences between Schemes Nos. 2 and 3 are not obvious; but a
decision can be made probably on a fimancial basis, Scheme No, 3 appearing
to be cheaper. In both cases no water would flow over the dam except in
case of emergency, which is expected to occur about once in every ten
years. In both cases the present White Oak Dam gate must be redesigned to
be able to take care of back pressure.

The waste treatment plant capacity would be acceptable, The proposed pond
for the 4500 complex would improve the situation considerably, assuming
that the stream would not oscillate suddenly. This pond would also provide
additional capacity for emergency or for changes in the program. The other
sources of contamination should be checked individually, taking the
analytical costs into account, '

* See Minutes of Meeting held October 29, 1962.

Feke
See Minutes of Meeting held December 10, 1962.
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The Committee noted the excellent cooperation between the Health Physics-
and Operations Divisions. The Engineering and Mechanical Division is
currently checking the buried pipe lines hoping to be able to provide
exact maps for their location.

Pending Business

It is noted that the Committee requested information on the present status
and the hazards presented by the Gunite tanks; this hazards evaluation
report has not been yet received. A procedure for the emergency impound-
ment basin has been worked out. This basin is to be used whenever the
waste stream reaches 25-curie level,

The feeling was expressed that the industrial waste problem may be more
important than the radioactive contamination. The final recommendations
will be formulated at the time of the next meeting of this Committee.

Submitted by :EiOVN“QV”’ LA&;Jﬁ;;:::;///

Francois Kertesz )
Executive Secretary

FK:wc
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Table III

Three Major Sou:ces of Radioactivity in White Oak Creek

(Based on average creek flow of 200 x 106 gal. per month)

Ru106 From Sr90 Sr90 From

Month Trenches and Pits Seepage Process Waste Total

1962 (MPC = 228 c/mo.) MPC = 3 c/mo. MPC = 3 c¢/mo. of Three
June 1.6 x MPC 0.03 x MPC 0.07 x MPC 1.7 x MPC
July 2.4 x MPC 0.0 x MPC 0.2 x MPC 2.6 x MPC
Aug. 1.8 x MPC 0.17 x MPC 0.07 x MPC 2 x MPC
Sept. 2.1 x MPC 0.13 x MPC 0.07 x MPC 2.3 x MPC
Oct. 1.8 x MPC 0.10 x MPC 0.07 x MPC 2.0 x MPC

MPC taken as occupational {MPC)W for 40-hour week.
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Fig. 4. Sr° Balonce on White Oak Lake




& *U014D1ad0 Ul WDQ |I'H UOKIB UM WaySAS DG SHDM-%DO BHUM O SUODAS|T 2 *biy

i 19
s / -
Ss./
: ,, TR B
$49 006" N -
3INIGYNL 3NO H1IM um_m/ &/\ogv% —
Y
vy ! ovl
YN bz
@, -
2] S $HI y .
= ™ - m
>m K - =
2 7o S
C..G W / v g - r
Y3AIY HONITD OLNI 33 /S I _gpy o
AYMTIdS 0371081NOD 43S0d0Yd o5 T /0 =" =
o Mm / W - m
& BD WVQ %VO 3LIHM o —
m> NI 31v9 ¥3MOT Z _
m
o Q ‘ 0s2
e i N 1Y)
G6L

N33YD MVO JLIHM NIVINOD OL SWVQ H1¥V3 Q3S0d0dd 40 LHOI3H

8668. OMA—Y¥I-INYHO
Q31dISSVYIAINN




UNCLASSIFIED
ORNL-LR~-DWG 78999 *

VOLUME (%)
0

4500 COMPLEX

3025 AND 3026

50

Fig. 3. Process Waste for July 41962.
Shaded Area Proportional to Fraction of Activity Contributed
by that Source.




Committee: Waste Effluents Committee : -11-
Meeting Date: December 17, 1962

. Subject:
»
Distribution: 1. T. A. Arehart
2. W. A. Arnold
3. S. E. Beall
4. F. T. Binford
5. K. B. Brown
6. W. E. Browning
7. F. R. Bruce
8. G. C. Cain
9. S. F. Carson
10. J. A. Cox
11-14. D. M. Davis
15, T. W. Hungerford
16-17. F. Kertesz
18. R. N. Lyon
19. F. L. Parker
20. E. G. Struxmess
21. A. M. Weinberg-
J. A. Swartout

22. C. J. Whitmire
23. E. J. Witkowski

24-25. Central Research Library '
26. Y-12 Document Reference Section
27. Laboratory Records - RC




//' S

INTRA-LABORATORY CORRESPONDENCE ™" £/

February 1, 1963 . o Lt

To: A. M., Weinberg

From: R. N. Lyon

Subject: Activities of the Waste Effluents Committee in 1962

. The Waste Effluents Committee in 1962 has concentrated its at-
tention on the radiocactive water released to the Clinch River
from White Osk Lake, and the sources of the activity in that

water. A rough draft of a more complete report on the Commit-
tee's findings has been completed and reviewed by the Committee;
it will be sent to you shortly.

The activity release to the River during 1962 was less than in
1961, and it appears that further reduction will occur in 1963.
After dilution by the Clinch, the activity averaged well below
the (MIEC)w for areas in the neighborhood of nuclear plants.

Only a small part of the activity (based on permissible con-
centrations for individual isotopes) stems from current re-
leases by the waste treatment plant; considerable strontium-90
enters the stream from contaminated storm sewers. Additional
5r90 enters from contaminated ground water, by desorption or
resuspension from the mud in the creek, and from unknown sources
one of which may be fallout on the watershed. As it enters
White Osk Iake, the creek water contains more hagzard from
ruthenium-106 than from strontium. The source of the ruthe-
nium is seepage from the intermediate waste pits and trenches.
Fortunately, much of the ruthenium is adsorbed on the lake mud
where it decays. The remainder enters the river at about the
same fraction of its minimum permissible concentration as the
strontium-90.

Ma jor Recommendations

1. The intermediate waste evaporator should be put into
operation as soon as possible, and use of the waste
pits and trenches should be discontinued.¥* Further,

ChemRisk Document No. 2374

*The first part of recommendation #1 has been urged by the
Committee for several years. :
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A. M, Weinberg 2= February 1, 1963

each pit and trench and its surrounding terrain and
geology should be studied individually by Health Physics
and E&M to determine the best method of preventing water
from entering it as direct rainfall, as surface runoff

or as ‘ground water. Because of the long-lived cesium and
strontium in the pits and trenches, they must be protected
for hundreds of years.

2. The Engineering and Mechanical Division should be given
funds and a directive to locate and trace all active and
abandoned sewers and waste lines which may be contaminated.
These not only represent a major source of Sr9°, but igno-
rance of their location prevents drilling wells to sample
ground water, particularly around the concrete intermediate
waste tanks. F&M should be supplied with mine detectors,
gravity meters, or any other devices which will permit them
to carry out the location, tracing and mapping of the lines »
as efficiently as possible. :

3. The Laboratory should be prepared to build dikes to impound
White Oak Creek below the lake so flow into the river can
be limited to those times of the day when TVA is releasing
water through Melton Hill Dam. It may also be necessary to
pump water over White Oak Danm to contimue to benefit from
the adsorption of Ru*%¢ on the lake mud and to prevent de-
struction of the ecology study area. White Osak Dam itself
may need improvement to withstand fluctuating levels on its
downstream face. A current study by the Operations Division
to determine- the steps required by the presence of Melton
Hill Dam is scheduled for completion by early March.

4, Operations Division should continue to track down sources of
activity in the process waste, and the people responsible
for the sources should be assisted in reducing or elinminating
the activity in their process waste.

5. Holdup ponds should be constructed for the process waste
from the 4500 Building and when analysis shows the waste
in a pond to be sufficiently low in activity (see recom-
mendation #9) the water should be dumped directly into the
creek and not put through the waste treatment plant.

6. A hazards report should be written by the Operations Division
on the Gunite waste tanks, and proposals should be made for
examining their contents, condition, and integrity.¥*

*Recommendation 6 has been urged by the Committee for several
years, and recommendation 7 was made by the Committee last year.

\
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7. The proposed procedures for use of the 3 million gallon
Emergency Pond should be published by the Operations
Division for review by all concerned groups.

8. Data-on the monthly flows in White QOak Creek and the Clinch
River, principle isotope concentrations, composite MPC and
% MPC should be circulated to all concerned groups in the
Laboratory. )

9. Health Physics should determine and notify the Operations

Division of the maximum permissible concentration of radio-
isotopes which may be put directly into the creek.

Submitted by ‘_’j\ ‘3/\ . \V@

R. N. Iyon, Chairmax':t

RNL:bw

ce: W. A, Arnold
S. E. Beall
K. B. Brown
F. Bruce
G. C. Cain
J. A. Cox
D. Davis
F. Kertesz .
H. G. MacPherson
H. F., McDuffie
K. Z, Morgan
H. E. Seagren
E. G. Struxness
J. A, Swartout+"
E. Witkowski




